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PORTABUE STJRFACE CLEANING MACHINES 



Background OF THE Invention 

5 Field of the Inventioii 

This invention relates to a portable surface cleaning machine and, more 
particularly, to an upright extraction cleaning machine having an enhanced cleaning 
ftmction by having a heater for a liquid dispensing system. 

10 Descriptioii of Related Art 

Upright extraction cleaning madiines have been iised for lemoi^ 
surfaces such as carpeting, upholstery, drapes and the like. The known extraction 
cleaning machines can be in the form of a canister-type unit as disclosed in US Patent 
No. 5,237,720 to Blase et al. or an upright unit as disclosed in US Patoit No. 

15 5,500,977 to McAlIise et al. and US Patent No. 4,559,665 to Fitzwater. 

The state of the art for water extraction cleaning machines utilises one of two 
different technologies. First, water is mixed with a cleaning detergent and the 
resulting solution is spniyed on to the sud&ce to be cleaned. The detergent includes 
chemical agents adapted^to enhance the cleaning performance and dirt attraction of 

20 the cleaning solution. The .vacuum mcrtor is used to create a source of suction for 
wdthithrawing the cleaning solution atid entrapped dirt back into the cleaning machine. 

' A more recent development in th6 water extraction cleaning industry is the 
use of steam as the cleaning agent. The cleaning machine incorporates a boiler or 
other means for generating steam. The steam is pumped to an applicator where it is 

25 brought into contact with the surface being cleaned. Because flie steam is airborne it 
may be unsafe to include detergents and the like in the cleaning soluidon. The steam 
systems have the advantage of creating a temperature which effectively kills a wide 
range of microbes, bacteria, microorganisms, and mites. However, the steam systems 
suffer from poor cleaning performance^ Additionally, the high power requirement for 

30 generating steam does not allow ample remaining power for running a vacuum 
. motor, so cleaning performance is further hindered. Conversely, conventional 
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detergent cleaoing systeths are somewhat effective at cleaning sur&ces, but could be 
made more effective by raising the temperature of bie cleaning solution to some point 
below the boiling point. There is an optimal teolperature at ^ 
performance is maximised without causing damage to carpets or setting stains. This 

5 temperature is around eS^'CO SOT). . 

The US patent to Chae et al. 5,502,87i2 discloses an electric vacinrai cleaner 
having a steam discharge and ciofh wiper. A water tank mounted on the handle 
dispenses water into an aspiriotbr whidh atomises the water into a streiun of 
pressurised air fiom an impeUer c^av^ and ihcn he^ats the atomised water to steam 

10 before discharging the steam/air mixture on to a sur&ce to be cleaned. 
' The US patent to Jones etaL, 44 14^229 disclos^^^ 

apparatus in which a cleaiiing fluiil'is heated in a conduit in a d[>ntrbl casing and then 
sprayed on to a suiface to be cleaned.' A suction nozzle in a base unit removes dirty 
watOT from the surface, 
is " The US patens to Parisfe^^^^ 

' cleaiimg equipment in which a cleaoiihg fluid is heated before it is sprayed ofl to a 
surfaice to be cleaned. Bdfli systenis a|>pear^ to cleaniiig fluid in ktaaaSL 

Siiiwmary 

20 • Accbrdihg to the inVentibn, thdre is pix)vided a portable sur&ce cleaning 

apparatus, comprising: ^ 
a base module for movement along a surface; 
an upright handle pivotaUy attached to the base module; 
a fluid dispensing system including at least one fluid supply tank 
25 mounted to the handle or the base.inodule and a dispensing nozzle mounted to the 
base module for applying a cleaning fluid to a sur&ce lb be cleaned; 

a fluid recovery tank moimted to the handle or the base module for 
holding recovered fluid; 

a suction nozzle associated with thb base mbduld; 
30 a working air conduit extending between flie recovery tank and the 

suction nozzle; and - 
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...... a vacuum sptirce in fluid cpmniunication ydth the recovery tank for 

^ . gisnerating a flow of working air firom the suction nozzle through the working air 
conduit and through the recoy^ tank to thereby recover fluid from the sur&ce to be 
cleaned Ihrougli the suction nozzle and working air conduit and into the recovery 
5 tank; 

&emproveinentwMchcom^^ . . 

. . a heater associated with the liquid dispensing system for heating the 
fluid to be applied to the surface to be cleaned to a temperature less flian boiling. 
Accordmg to tiie invention, a water 
10 optimizes cleaning performance by boosting the temperature of the cleaning solution 
in line while q^aintaining vacuum power for water reco veiy and power to drive an 
agitator brush and high i^ssure pump. The heating unit heats the solution in-line to 
minimize &e powe^ „ 
The vacuum source imy have an ^diaust air ouflet 
IS ^ . communication with the dispensing no^e tib^ air conduit. In such a 

ca^^the heater may include a heating electient in the exhaust air conduit for heating 
the exhaust air so that the heated exhaust six mixes with Ihie cleaning fluid for 
applying heated cleaning fluid to the surface to be cleaned through the dispensing 
nozzle. 

. 20 , ; .* ^In one embodiment, a tempenitur^.senspr senses flie temi)erature of the 

cleaning fluid and controls the heater to maintain the temperature of the cleaning 
fluid below a predetermined value. Preferably, the predetermined value is 
approximately 82^**Q(180TF). 

In a preferred embodiment of the invention, the heater comprises a block 
25 which stores heat energy and exchangps heat energy with the cleaning fluid. 
Preferably, the heater is mounted in the handle. 

In a fijrther embodiment of the invcntipn, an above-floor cleaning tool is 
connected to the fluid dispensing system and a recovery tank for above-floor 
cleaning. The heater is positioned between at least one fluid supply tank and the 
30 above-floor cleaning tool for supplying heated cleaning fluid to the above-floor 
cleamng tool. In one embodiment, the liquid dispensing system mcludes a flrst 
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^ ' c^^ conhectmg the at least one fliiid supply taok to tibie dispensing nozzle in tibe 
base module and a second conduit connecting the fluid supply task to the above-floor 
cleaning tool. The heater is associated mth the first conduit so that only cleaning 
fluid supplied to the dispensing nozde in the base module is heated. 
5 In another embodiment, at least one fluid supply tank stores the cleaning fluid 

and the cleaning fluid includes an oxidizing agent that has enhanced cleaning 
properties at elevated temperatures, llie at least one fluid supply tank comprises a 
cleaning solution supply tank and a water supply taiik and the cleaning solution 
supply taiik contains an oxidizing age^^ t^eferably,1he at least one fluid supply 
' 10 is mounted to the handle. 

In another embodiment the heater is an in-line heater disposed between the at 
least one fluid supply tazik and the di^j>c»Qusii^ niozsdel The heater is prefca^ly 
designed to elevate the temperature df fihie cleaning fluid betweien 8.3 and 1 1'^C (1 5 
and 2()T0. preferably 8.8^C (16T^^^^^^ 

15 preferred embodiment, the heater is ah electrical heater. Tte heater is preferably 

connected to ah electrical power sdiirce coiiunbii to the vacuum sotirce, for example, 
a standard mains supply . - v ^ * - 

When a hating block is tis<6d'ac^ 
invention; a serpoatine conduit may be formed for conducting cleaning fluid through 

20 the heat^ for exchanging heat morgy with tbe cleaning fluid. The heater may be 
disposed within the base module and further includes a valve to select heated or 
uhheate^ deaning fluid to be applied to tile surfiice to be cleaned. 

In yet another embodiment of the invention, the electrical heating element in 
the heat-conducting block and flie size of the heat-conducting block are selected to 

25 elevate the cleaning fluid within the heat-conducting block firom room temperature to 
a tempCTature in the range of 54.4 to 93.3^0 (130 to 200TF) wifhm 30 seconds. 
Preferably, the heating element and the heat-conducting block and the size of the 
conducting block are selected to elevate the cleaning fluid within the heat-conducting 
block fiom rooni temperature to a temperature in the range of 65.5 to 82.2*^0 (150 to 

30 180T)wifliin 20 seconds. 
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^^'"^er according to the mvention, a portable sri^^ 
comprise a cleaning i^odule for movonent along a surfece, a fluid dispensing 
qrstem including a fluid supply tarfc and a dispensing nozde mounted to flie cleaning 
module for appl>dn^ a cleaning fluid to a si^ace to Ac cleaned, a fluid wcpveiy tank 
mounted to &e claming module for holding recpyered fluid and a suction nozzle 
associated with Aie cieanmg module. A pricing air C9nduit extends between the 
lecqveiy chmnber and the suptiou nozde. ^^^^A 

Cleaning module is in f|m^ conmimi^^^ the rc«ov€^ chamber for generating 
a flow of working air ftom the nozzle through the working air conduit and through 
the recovery chamber thereby to recover fluid fiom the surface to b,e, cleaned through 
the nozzle and woridng air conduit iirito the recqyery chamber, A heater is provided 
in the fluid dispensing system b?tw«5en t|^^ fluid supply tank aiid % dispensing 
no2de for,heating the Kqmd itp^ii?d|o the surfece to be clieanesd to a 
temperature less tiwn boiling. In aw^r;^^^ with one eml?odiment of the invention, 
? to select he?t^ por ;u!^ to be supplied to the 

dispensmg nozde for ^plying &e cl(M^ fluid to the surface to be cleaned. In one 
cmbodunent, the cleaning module is a cairister and the portable cleaning apparatus 
flirdier comprises a wand connected at <me end to the suction nozzle and fomiine a 
part of the working air conduit. . . 



Brief Descriptioii of the Drawings 

The iny^tion will now be^ 4p$(^ with leference to tihe drawings wherein: 

^IG. 1 is a perspective view of 
fu^t embodiment of the invention; . ./ 

FIG. 2 is an exploded view of a base module of the extraction cleaning 
machine shown in FIG. 1 ; 

FIG. 3 is an exploded view of a base module and tank assmibly of the 
extraction cleaning machine of FIG, 1; 

FIQ. 4 is an exploded view of a handle assembly and portions of the base 
module for the extraction cleaning machme of FIG. 1 ; 



HG. 5 is a paitial sectional side view of the foot module of ti^^ 
cleaning xnachine of FIG. 1; 

HG. S A is an ^loded view of a iloatiiig brush assem 
. cleaning machine of FIG. 1 ; 
5 FIG. SB is a perspective view of an altmiati ve brush assembly for the 

extraction cleaning machine of FIG. 1 ; 

FIG. 6 is a partial sectional side view of the extraction cleaning machine of 
FIGl 1 with the handle aissembly in a tilted position; 

FIG; 7 is a side sectional view of tiie puinp and pui^ 
10 extraction cleaning machine of FIG. 1 witii a plunger in a first position; 
. ■ ' FIG. 8 is a side sectionzd view of the'pump and pump priming assembly of the 
extraction cleaning machine of HG; V^th a plunger in a s€^ 

FIG. 9 is ia partial perspective.view of the belt access door aissembly of the 
• extraction cleaning nuu^ine of FIG. li; -. 
15 FIG. 10 is a partial sectional view of the autOrmix valve of tiie extraction * 

. cleaning nmchineofFIG. 1 witha valyestem inafirstpositidn; 

FIG. 11 is a partial view of the auto-nMx valve of the extraction cleaning 
.'J ^ machine of FIG. 1 with a valve stem in a second position; 

FIG. 12 is a partial side sectioM view of a diverter valve with the valve plate 
20 , shown in a first position and in phantom for a second posititin for the extraction 
cleaning machine of FIG. 1; > 

FIG. 13 is a partial side view of ihe valve assembly of FIG. 12 vnUx the valve 
plate in the second position; 

FIG. 14 is a sectional view of the ak/water sqmrator Ud along Im 

25 Fia3; 

- FIG. 14A is a partial side view of a closure plate in tiu:ee positions relative an 
air exit fixim the aii/water separator lid of FIGS. 13 and 14; 

FIG. 14B is apartial sectional view taken along lines 14B-14B of FIG.M; 
FIG. IS is a sectional view of the air/water separator lid along line 15-15 of 
30 FIG. 14; 
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FIG. 1 6 is a partial sectional view of the tank assembly and handle assembly 
of the extraction cleaning machine shbwninFIG; 1; / . 

: FIG. 17 is a fluid flow diagram for fheexti^tion 1; 
FIG. 1 8 is an exploded view of the in-line heater of &e extraction cleaning 
5 machine of FIG. l;,. 

FIG. 19 is a top view of the flmd flow mdicator of the e}^^ 
machine of FIG. 1; , . ; 

FIG. 20 is a side sectional view of flie fluid flow indicator of FIG; 19; 
HG. 21 is abottom perspective view of a drain plug of the base module and 
10 tank assembly of FIG. 3; ^ , : . ^ ^i.;/ ; . 

/ FIQ. 22 is a top perspective view of the drain plug of the base module and 
tank assembly of no. 3 ; an^^ . ; 

s ,FIG. 23 is a partly-sectional side elevational view of a cleaning wand for use 
with an embodiment of cleaner of the.present invention, with a nozzle assraibly; 
15:,.. ir .{X :: FIG. 23A is a top plan view of a control knob 942 shown in FIG. 23; " 

FIG. 24 is a partiy-sectional side eleviational view of an alternative cleaning " 
:i waiid with a nozzle asserabIy; ^^^ ^ i^^ ^ 

FIG. 25 is a side elevational view of an upright extraction cleafiing machine ~ 
. , ,:according to another embodiment of the.inventioii; and . 
20 , :ny: : JBIGS. 26 and 27 are side elevational views of two more embodimerxts of 
upright extraction cleaning machine of this invention. » . > 

. .''N ' . *: . v',-j'^rv..*,-. 

Description of the Preferred Embodiments . 
Referring now to the drawings md to HG, 1 in particular; a first emb^ 
25 of an upright extraction cleaning machine 1 2 according to the invention is shown. 
The machine 12 is a portable surface cleaning apparatus including a base module 14 
adapted to roll across a surface to be cleaned and an upright handle assembly 16 
, . pivotally mounted to a rear portion of the base module 14. 
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As best shiown in FIGS, 1-3, the base module .14 includes a lower housing 
portion 15 and an upper housing portion 17, which together define an interior for 
housing components and a well 730 for receiving a tank assembly 50. Further, a well 
732 in the upper housing portion 17 receives a detergent supply tank 870, as best 
5 shown in FIG. 3. The upper housing portion 17 receives a transparent facing 19 for 
defining a first working air conduit 704 andi a suction nozzle 34, which is disposed at 
a front portion of the base module 14 adjacent the surface being cleaned for 
recovering fluid therefrom. The handle assembly 1 6 has a closed loop grip 1 8 
provided at the uppermost portion thereof and a combination hose and cord wrap 20 

10 that is adapted to support an accessory hose 22 and an electrical cord (not shown) 

when either is not in use. A latch assembly 21 is pivotally mounted to the rear portion 
of the base module 14 adjacent the rotational union of the handle assembly 16 
therewitii for releasably locking the handle assembly 1 6 in its upright position. 
As shown in FIG. 2, the base module 14 houses a drive motor 196 that is 

1 5 connected to a source of electrici^ by the electrical cord. A motor compartment 500 
within the base module 14 is a clamshell-shaped housing for holding a motor 
assembly in place and preventing rotation thereof. The clamshell motor compartment 
500 includes an upper haSksOl anci a Ibwer half 504. The upper half 502 is removable 
fioni the lower half 504, which is integral to the extraction cleaner base module 14. 

20 Thus, a bottdin wall of the lower talf 504 is the bottom surface of the extraction 

cleaiier base module 14. Ah arm 65l extencis upwardly from the motor housing 500 
in the base module 14 to support the flow indicator 650, which is motinted to an upper 
end thereof. An opening 653 in the upper housing portion 1 7 receives the flow 
indicator 650 when that portion is mounted to the lower housing portion 15. 

25 The motor compartment 500 includes a large circular impeller fan housing 510 

and a smaller motor housing 512, ftuther having a generally T-shaped cross section. 
The impeller fan housing 510 surrounds an inner housing 41 defining a.vacuum 
source 40, which is created preferably by an impeller (not shown) disposed within the 
housing 41. The housing 41 includes a large aperture 516 for mounting a vacuum 

3 0 intake duct 530, which is sealed to. the aperture 5 1 6 by a gasket 520. The vacuum 
intake duct 530 connects the vacuum source 40 to an air/water separation xihamber 
' 750 (shown in FIGS. 3, 14, 14A, 14B and 15) in a lid 700 on the tank assem^^ 
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well as the suction nozzle 34 on the front portion of the base module 14 and a suction 
nozzle (not shown) on a distal end of the accessory hose 22. The smaller end 512 
includes a small aperture 524 for receiving therethrough a motor drive shaft 198. A 
stretch belt 204 is received on the motor drive shaft 1 98 outside of the clamshell 
5 motor compartment 500. Fmther, an upper suri&ce 520 of the motor compartment 
500 supports and secures an accessory hose intake duct 540 partially defining a 
second working air conduit 706 (as shown best in FIGS. 12-14), which connects the 
suction nozzle on the distal end of the accessory, hose 22 to the vacuum source 40. . 
The drive shaft 198 of the drive motor 196 is connected to an interim drive 

10 shaft 200 of a solution pump 202 by the stretch belt 204, which in turn, is connected 
to a rotatably mounted agitation brush 206 by a timing belt 208, as best illustrated in 
FIGS. 5 and 6. On the opposite side of the motor 196, the motor drive shaft 198 
supports the impeller (not shown) within the impeller housing 41. which provides the 
vacuum soiffce 40 and is mounted inside the housing 510 of the motor compartment 

1 5 500. With this configuration^ a single drive motor 1 96 is adapted to provide driving 
force' for the impeller, the solution puinp 202, and the agitation brash 206. 

As best seen in FIGS. 2, 5, 5A, and 6, the rotatably mounted agitation brash 
206 is adapted for flopr-iesponsive adjustment by a floating brash assembly 400 
moxmted within an agitation brush housing 26 disposed within a forward portion of 

20 the base module 14, The floating mpyement of the agitation brush 206 is a. 
horizontally oriented arcuate path for reciijrocation toward and outward of the 
agitation brush housing 26. Ends 452 of an agitation brush shaft 206 are received in 
bearings 454, which in turn, are jwess fit into inwardly extending bosses 456 to 
provide a pair of opposed articulating arm members 458. Alternatively, stub shafts 

25 (not shown) can extend ftom the arpni members 458 and the ends 452 can be replaced 
with bearings similar to 454 for rotational installation of the brash 206 on the arm 
members 458. 

Each arm member 458 comprises a back plate 460 with a pivot pin 462 
provided at the rear of the plate 460. In addition, a laterally extending belt guard 466 
30 is preferably integrally formed with the articulating arm 458. The belt guard 466, 

which extends laterally inwardly enough to cover the timing belt 208, minimizes the 
lodging of threads and other fprei^ material in the timing belt 208 and protects the 
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carpet or other surface positioned below the base assembly 14 from the rotating belt 
208. / ^ 

As best shown in FIGS. 5-6, 9, the timing belt 208 is reeved through a pulley 
2 lis mounted at one end of the brush 206 and a pulley 222 on the interim drive shaft 

5 260 of the pump 202, which includes a separate pulley 220 through which is reeved 
the stretch belt 204, which, in turn, extends around the drive shaft 198 of the motor 
196. As best shown in FIGS. 7 and 9, the radius of the pulley 220 is larger than the 
radius of the pulley 222. Further, thQ pulley 220 has a convex cross section of its 
periphery, whereby it is adapted to receive the smooth stretch belt 204, while the 

10 pulley 222 has a toothed perimeter adapted for re^stration with the teeth in the timing . 
beU208. 

The pivot pins 462 of the arm member 458 are rotatably supported secured in 
a bearing (not shown) mount integrally formed with an internal wall of the agitation 
' ' bnish housing 26. Further, tiie pivot pins 462 are held in the bearing by a support 478 

IS' on the non-belt side of the base moidiile 14 and the an arm 258 of the second belt 

access door 252 on the belt side of the base module, as best shown in ¥IG. 5A. Both 
the arm 258 and support 478 are secured to the agitation bmsh housing 26 by a 
conventional fastener (not shown) inserted through an aperture in each part. The arm 
members 458 are preferably Limited in tiieir downward movement relative to the 

20 agitation brush housing 26 by the lengtifx of the timing belt 208 as well as the 

engagement bf the brush guards 466 with the^^arm 258 and the support 478. As the 
iflbatihg brush assembly 400 extends fiuther and further downwardly, the belt 208 will 
stretch and resist further downward movement Eventually, the brush guards 466 on 
each arm 458 will contact respectively the arm 258 and the support 478, which 

25 ' prevents any further downward movement 

With this floating agitation brush assembly 400, the cleaning machine 1 2 
according to the invention can almost instantaneously adapt to varying carpet naps or 
other inconsistencies on the surface being cleaned. The arm members 458 also allow 
the rotating brush 206 to drop below the normal floor plane, as shown in FIG. 6, to, 

30 for example, provide contact with a bare jQoor. 

As ail alternative to the floating, rotatably mounted agitation brush 206, a 
floating strip agi^tion brush 224 could.be incbiporated into the cleaning machine 12, 
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as seen in FIG. 5B. In this embodiment, the strip brash 224 comprises a linear brush 
portion 492 with bristles 494 extending downwardly therefrom, and a pair of 
integrally molded arms 496 having pivot pins 502, which can mount to the ami 
members 458 in place of the pivot pins 462 supporting the agitation brush 206. With 
5 this structure, the strip brush 224 can move vertically in response to changes to the 
carpet nap or other inconsistencies in the floor being cleaned. 

As shown in FIGS. 2, 5 and 6, an elevator assembly 410 comprises a central 
support member 412 having at one end an L-shaped actuating arm 418, and at another 
end, the ramped surface 414 on at forward arm 404 opposed by a guide 416. Between 

10 the guide 416 and tiie ramped surface 414 is mounted a spring assembly 406, which 
biases the assembly 410 rearward toward the handle assembly 16. The spring 
assembly 406 includes a spring 436; a stop 426, which is attached to the base module 
14 and through which the forward arm 4P4 travels; and a flange 428, which is integral 
with the forward arm 404. TTie spring 436 is held between the flange 428 and stop 

15 426, and biases the assembly 410 r^u:ward relative the stop 42(5 through force on the 
flange428- 

. The arm 418 extends from within the base module 14 where it is moimted, 
through an apertvace 402, towards the handle assembly 16. The actuating ami 41 8 is 
forced horizontally forward when the rotatably mounted handle 1 6 on the base 

20 module 1 4 is put in Ae tqirigiht position, vdiich forces an upper portion 422 of the 

actuating arm 41 8 in a hoii2x>ntal and forward direction. More specifically, as shown 
in iFIG, 5, a curved surface 424 on the handle assembly 1 6 strikes a rounded distal end 
420 of the L-shaped actuating arm 418 when the handle assembly 16 is put in its 
storage or non-use position. When the handle assembly 16 is pivoted rearwardly for 

25 use, as shown in FIG. 6, the curved surface 424 shifts rearwardly and the spring- 
biased elevator assembly 410 follows, with end 420 riding the curved surface 424, 
until the elevator assembly 410 reaches a rearward, rest position. 

Thus, forward movement of the actuating arm 41 8 forces the support member 
410 and ramped surface 414 forward, wherein the ramped surface 414 contacts the 

30 underside of tiie brush guards 466 on each aim 458, thereby raising the floatmg brush 
assembly 400 as the elevator assembly 410 moves from a rearward position to a 
forward position in the base module 14. That is, as the ramped surface 414 moves 
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towards the front of thb base module 14/the agitation brush assembly 400 slowly rises 
as the bnish guards 466 ride the ramped surfaces 4l4. Such a construction eliminates 
the need for a manual arm for lowering and raising the agitation brush assenably 400 
for storage or use of the accessory hose .22, thereby eliminating risks of damage to the 
5 bmsh assembly and protecting flie carpet from the agitation brush assembly 400 
resting thereon. When the handle 16 is moved to the in-use position, the spring 
assembly biases the elevator assembly to its normal, rearward position. 

As seen best in FIGS. 1 and 4, the base module 14 is supported at the rear 
portion thereof by a pair of opposed rear wheels 552. The handle assembly 16 
10 includes a U-sKaped lower portion 560 having bpiposed arms 562 and 564 including 
cylindrical bearings 578 for mounting the handle assembly 16 to the base module 14 
' and supporting axles 554 oii a[ common axis for rotatably mounting the wheels 552 to 
the extraction cleaner base ihodule 14. More particularly, the handle assembly 1 6 
tapers from its wide, lower portion 560 fb a thinner handle portion 570, having a tiiin 
1 5 handgrip portion 572, including the clbsedloop grip 1 8 at its uppermost end, by 
which the user moves the extraction cleaner. The bearing 578 include a central 
circurnferentiai groove 576 for receiving afciiate pbitions 588, 58^ of the base module 
14 whereby rotation of the handle assembly 16 is facilitated. 

The handle assembly 16 farther i^mpi^ a front portion 580 arid a rear 
20 portion 582 defining a substantially hoUpw interior supported by multiple ribs 558. 
Mounts 584, disposed radially on the interior of the front and rear poftioiis 5 80 and 
582 support an in-line heater 54, as will be described in detail below. The 
substantially flat front portion 5 80 is secured to the rnated rear portion 582 by 
conventional listeners, such as screws! The rear portion 582 further includes the 
25 combined accessory hose and electrical cord moimt 20. 

Returning to the lower portion 560, the arms 562, 564 comprise portions of 
both the front portion 580 and tiie rear portion 582. When the assembly 16 is secured 
together, these arms 562, 564 pivot about the bearing 578 integrally formed with the 
aims 562, 564. The bearings 578, in tum, receive axles 554, on each side, 
30 respectively, for mounting wheels 552. the axles 554 extend tiirough the wheels 552, 
apertures 586 through the rear portion 582 of tiie lower amois 562, 564, and the 
bearings 578 integrally formed wiih the arms 562, 564. The axles 554, 556 are 
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secured by large diameter axle mounting clips 594, disposed, when installed, adjacent 
the bearings 578 and within the base module 14. A side edge 598 of the extraction 
cleaner base module 14 includes an accdatG surface 588 to acconmiodate the handle 
bearings 578 secured on inside portions of each arm 562, 564 of the rear portion 582. 

Once the handle assembly 16 is mounted to each base module 14, with the 
axles 554 secured by the mounting clips 594, the extraction cleaner upper housing 
portion 17 is secured to the lower housing portion 15. The upper housing portion 17 
^so has an arcuate surface 589 formed ma side thereof for accommodating and 
securing the integral beariiigs 578 of the arms 562, 564. More specifically, the 
arcuate surfaces 588, 589 of the side walls of the housings 15, 17 are received in the 
, central circumferjential groove 576 formed in the circiraiference of each integral 
bearing 578. Thus, when the basemodiile 14 is formed of the housings 15, 17, the 
bearings 578 of the gums 562 are secured therebetween such that they can only rotate 
bety\reen an upright, stored pwosition mi4 £m in-use position and the v^eels are mounted 
to axles 554,556 received :^rotigh^stperti^ iri the bearings 578 and secured by 
nioimting clips 594. 

^ . . The concentric wheel axle and handle pivot transfers all the force on the 
handle assembly 16 to the wheels 552 to ke^p downward force on the suction nozzle 
34 constant Further, the tank Msembly 50^^ as. shown in FIG, 3, center of gravity is 
close to the wheel center so that chaijiging tank volume does not alter the downward 
force on the suction no2zle 34 and allows the weight of the tank assembly 50 to be 
carried oii the wheels 552 fairly eyerily. Also, the handle assembly 1 6 supports very 
little weight and tiierefore keeps the weigjjt that the user feels.through the handle 
assembly 16 to a mi n imum. This creates an upright extraction cleaning machine 12 
that is easy to use and less tiring for the operator. 

The handle assembly 1 6 is releasably locked against rotation from its upright 
position by a latch assembly 21, which is pivotally mounted to the rear portion of the 
base module 14 adjacent the rotational union of lower leg 564. TTie latch assembly 21 
includes an upright, lower portion which is pivotally mounted to the base module 14 at 
a rear comer thereof and an upper portion which extends upwardly and rearwardly of 
the lower portion. A molded-in spring arm extends rearwardly from the lower portion 
of the latch assembly 21 and bears against a rear portion of the base module 14 to bias 
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the lower pordon forwardly and against the rear portion of the lower leg 5(54. The 
upper end of the lower portion of the latch assembly 21 forms a horizontal latching 
surface which bears against the rear pordon of the lower leg 564 and engages 
projections thereon to lock the handle in the upright position in a conventional 
5 fashion. Thus, as the handle assembly 16 is pivoted upright, the rear portion of the 
lower leg 564 rides along the horizontal latching surface until the edge catches the 
projection on the rear portion of the lower leg 564, at which point the handle assembly 
16 is locked upwardly. To release the latch assembly 21, tiie user pushes the step 
downwardly and against the tiias of the molded-in spring to release the horizontal 
1 0 latching surface from the projection. • The latching mechanism is conventional and 
' forixis no part of the invention of this application. Any conventional latching 
mechamsm can be uised v^th the han^^^^ 

The tank assoiibly 50 is rexh^ 
14 and defines both a fluid supply tank and a fluid recovery tank therein via a flexible 
15' bladder 120 separating a fluid supply chihbe^ 49 from a recovery chamber 48. An 
air/water separator lid 700 seals the top of the tank assembly 50, which iiiciudes a 
valve mechanism SO on a lx)ttom portion fof controlling the flow of cleaning solution 
fluid fiom the fluid supply chamber 49. The base module 14 includes a valve seat 88 
complementary to the valve mechanism 80, and the bottom portion of the tarik 
20 assenibly 50 and the valve seat 88 aire substantially complementary to one another so 
that the upwardly extending valve seat 88 is substantially surroimded by and received 
in the bottom of the tank assembly, as will be described flirther below. 

The lid 700 is seciired to the tank assembly 50 by a rotatable handle 790, as 
beist showii in FIG. 16, which can be moved between a storage position, in which the 
25 tank 50 is sealed by the lid 700 and the handle 790 is disposed fearwardly horizontal 
(as shown in solid lines); a transport position, in which the tank 50 is sealed and the 
handle 790 extends vertically upward (shown in phantom lines) for ease in carrying 
by the user; and a service position, in which the lid 700 can be removed from the tank 
assenibly 50 and the handle 790 is disposed forwardly at ah acute angle relative the 
30 lid (shown in dashed lines). The U-shaped tank handle 790 rotates about a pivot 792 
projecting froih a side of the lid 700.! The pivot 792 is received in a bushing 794 
disposed centrally in a circiilar mounting portion 796 at the ends of the handle 790. 
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An arcuate wall 798 extending transversely from the mounting portion 796, integral 
therewith, and having an opening 788 surrounds the bushing 794. When the handle 
790 is rotated about the pivot on the lid, an inside sur&ce 784 of the wall 798 engages 
a tab 786 extending transversely fiom 9n tipper lip 782 of the tank assembly 50 for 
locking the lid 700 to &e tank ^sembly. The surface 784 of the wall 798 eiigages the 
tab 786 when the hmidle 790 is in either the storage or transport position. When in the 
service position, the tab 786 is aligned with flie opening 788 in the wall 798, 
whereupon tiie M 700 can be removed firpm the tank assembly 50. 

>^ best shown in FIGS. 3,^14, 15, a fleable bladder 120, wWch is used as a 
fluid supply tank, is mounted inside the rigid tank assembly 50. Thus, the tank 
assembly 50 is divided into a recovery tank and a fluid supply tank defined as two 
fluid chamba:s separated by the bladder 120: a . fluid supply chamber 49, comprising 
the interior of the bladder 120, and a fluid recovety chamber 48, comprising the 
volume between the flexible bidder 120 and the rigid walls of the tank housing 46. 
The bladder 120 is niolded fiom a pliable thermoplastic material and is collapsible 
when ^pty to.accpin^ between the bladder 120 

and the tank housing 46. InitiaUy, the bladder 120 is fiill of water or cleaning solution 
and occtq)ies the vast majority of the vpJiuAe within the tank housing 46.; As tiie user 
^sprays the cleaning solution onto flie surface to be cleaned, the volume of fluid in the 
bladder 120 is reduced corcespondinjg to the. volume of solution sprayed on the 
surface. During suction, recovered dirt and water are received in the tank housing 46 
in the volume between the bladder 120 and the tank housing 46. The volume 
availabl(B in Hi^ bladder 120 due to application of the cleaning solution is made 
available to recovered fluid by the presjfure of tiiie recovered fluid collapsing the 
bladder 120, thereby forcing air out of the bladder 120. Because recovery of the used 
cleaning solution is always less than 100% of the solution applied, there will always 
be ample room inside the tank housing 46 once the cleaning solution has been applied 
to the sur&ce. 

; . . The bladder J20.is disposed within the tank assembly 50 between a bottom 
surface 860 of the rigid tank housing 46 and a snap-in baffle plate 800, which will be 
explained in further detail below. An aperture 824 in the baffle plate 800 has a 
diameter approximately matching fliat of ai small diameter end 125 of afuimel-shaped 




• filling spout 124 dffht bladder 120. Fiirtlier, ia upstanding collar 828 surrounds the 
aperture 824. A cylindrical shroud 770^ as best shown in FIG. 17, is mounted on the 
inside of the air/water separator Ud 700 and 
' the filling spout 124. Thus, the ihcseasihg diameter outside surface of the fimnel- 
5 shaped filling spout 124 is retained in the aperture 824 and supported by the collar 
828, thereby holding the flexible bladder 1 20 in an upright position in the tank 
. housing 46 between the bottom surface 860 and the baffle plate 800 therein. As space 
between the upstanding collar 828 and the downwardly extending shroud 770 defines 
a fluid passageway between the fluid supply chamber 49 and the recovery chamber 
10 48, whereby the fluid supply chamber 49 arid the recovery diamber 48 maintain th^ 
same pressure, negative or otherwise.: 

The flexible bladder 120 includes an outlet 130 disposed in a Itiwer comer of 
the flexible bladder 120. The outlet 130 is mated with an dutlet aperture 862, as best 
viewed in FIG. 16, in the bottom' stiiface SiSO of the rigid outer shell for suppljdng 
IS fluid to a fluid application system 950 and securing the bladder 120 to the rigid 
. bottom surface 860 of the tank hblising'46l^^" - - - 

' The funrie^^^ filling spout 124 of the bladder 120 facilitktes filling the 
bladder 120 suid equalizuig air pressure befsveeri the fluid supply chamber 49 and 
recovery chamber 48. The filling spout 1 24 is always open, so as to vent air from the 
20 bladder 1 20 as it collapses in volume and ihb Usable volume v^thin the rigid outer 
walls of the tank housing 46 expands in volimie. Furtibier, the open filling spout 124 
ensures that both chanibers 48, 49 ace at subistantia^^ 

which is preferably negative relative to Standard atmospheric pressure because of the 
communication of the vacuum soiirce 40 to tiie tank assembly SO via the air/water 
' 25 separator lid 700, as will be explained further below. The volume of the bladder 120 
is preferably one gallon. 

As best shown in FIG. 17, the valve mech£uiism 80 is provided within the 
outlet aperture 862 through the bottom surface 860 of the tank housing 46 and the 
aligned outlet 130 in the bladder 120 for controlling the flow of cleaning solution 
30 fluid from the fluid supply chamber 49. The valve mechanism 80 comprises a valve 
member (not shown) mounted vsdthin the aligned aperture 862 and outlet 130, which 
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together are selectively covered by the yalye member to enab]<s or prevent the flow of 
fluid to the flmd ai)plicatip^^ 

The base module 14 includes a jvalye seat 88, shown best in FIG. 17,.fhat has a 
fluid reservoir 90 ^dapted to receive fluid through the fluid apmure 862 and conduct 
this fluid to one end of the conduit 140, fee .other end being mounted to a clean water 
inlet 332 of a valye assembly 310. The bottom wall 860 of the tank housing 

46 and the valve seat 88 are substantially pomplementaiy to one another. so that the 
upwardly ejctending valv^ seat 88 is substantially surrounded by and received in the 
bottom wall 860. A projectipn 94 is provided in tiie fluid reservoir 90 and is adapted 
to cqntapt a head of a shaft of the valve member (not shown). A spring received on 
the shaft of the valve member is adapted to bias the yalve member into the closed 
^ position thereby preventing thq flow of flyid through the fluid apertures. When the 
, tank housing 46 is seated on the base module, 14,11^^^ member 
contacts the projection 94 mddeflects the, yalye permitting the flow 

,pf .fluid around the yalyp, thipu^ the flmd^^pei^ui^s into the fluid reservoir 90 ojF;the 
valve seat 88, and to the fluid appUcatipii system 950. A gasket 81 seals the junction 
between.the yalvQ mechmisnqi ^0 |md seat 88. When the tank housing 46 is 
, removed frpni the base modid? 14, tbe^i)r9jection 94 is removed from contact with the 
head 96 of yalye member. Therefore, the sprm the valye downwardly into the 

^ closed posi]fion thereby preventing the flp^y of fluid .ftrough the fl^uid aperture 862 to 
the fluid appUcation syste 

. The fluid application systjeni 95Q conducts fluid from the fluid supply chamber 
49 to fluid dispensing nozzles 100, which, are mounted in the brush housing 26 of the 
base module 14, and a fluid dispensing nozsJe (not shown), which is mounted on an 
accessory cleaning tool (not shown), as best illustrated in FIG: 17.; From the fluid 
supply chamber 49, clean water is conducted through conduit 140 to an inlet 332 to 
the Eoixing valye assc^mbly 310, which also includes a detergent inlet 336 that is 
fluidly connected to a detergeqit supply tank 870 by a conduit 3 14, Mixed detergent 
,and clean water fonn a solution that exits the mixing valye assembly 3 10 via an outlet 
340, which is fluidly connected by a conduit 142 to a pump priming system 280, : 
disposed adjacent the pump 202. An inlet port 282 for the pump priming system 280 
is conotiected to the conduit 142, and pressurized fluid is expelled from the pump 202 




. ^ through a pump outlet port 283, which is fluidly connected via a conduit 146 to a T- 
connector ISO. The T-connector 150 supplies pressurized fluid to both the accessory 
tool (not shown) and the heater 54 via conduits 148, 138, respectively. The conduit 
148 includes a grip valve 132 by which the user can manually displace a valve 
S member, thereby enabling the flow of non-heated, pressurized flmd to the spray tip on 
the accessory tool. 

The conduit 138 includes a trigger valve 134 hiiving a displaceable va^^ 
member actuable by a trigger assembly 430, as best shown in FIG. 4, for selectively 
supplying the in-line heater 54 vsdth pressurized, cleaning solution. The trigger 
10 assembly 430 includes a switch 432 moimt^^ 

. 1 8 of the upright haiidle assembly 1 6, through which the user can depress the svsdtch 
. . : . for actuating a manual link 434 for displacing the valve member in the trigger valve 
134, thereby allowing fluid to flow to the inlet port 72 of the in-line* heater 54- 

Heated. while passing through^the| heater 54^ the.fluid exits the in-line heater 54 
■ 15 via an putlet port 74, which is fluidly qomiectedr via a.conduit 136 to an.iidet 652 for a 
flpw indicator 650. Aji outlet 654;f6rrthe flow indicator is fluidly connected to a T- 
connector 156 via a conduit 134. The T-connector 156 supplies fluid dispensing 
.nozzles 100, which are mounted in the jbrush hoiising 26 of flie base module 14, and 
supplied with heating cleaning solution via conduits 126, 128. 
20:. i . f A detergent supply tank 870, as best^illustrated in FIG. 3, is received within a 
well formed in the upper housing ,19 of the.base module 14. The supply tank 870 
includes a top surface 872 shaped compUmentary to the exterior of the upper housing 
17. A bottom surfece 874 of the siqjply tank 870, as best shown in FIG. 17, includes 
an aperture 876 surrounded by a threaded spout 878, which receives a niiated threaded 
25 cap 880 having a valve mechanism 882 therethrough. The valve mechanism 882 will 
not be described here as its structure and function minciics that valve mechanism 80 
described above for the tank assembly 50, as it too seats on a projection 94 in a valve 
seat 318 for displacing the valve niechanism.882. The valve seat 318 of the mixing 
valve assembly 310 includes a fluid reservoir 320 for receiving and conducting fluid 
30 to one end of an L-shaped conduit 314, the other end being mounted to a detergent 
inlet 336 of the mixing valve assembly 310. The threaded cap 880 also includes an 
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' ■ air return conduit 890 mounted therethrough for equalizing the pressure iiisi^e the 
: detergent supply tajMc 870 with . > 

. ' The mixing valve assbinbly 310 is positioned intemiediate the tank assembly 
50 and the solution pump 202; Prefeably, the mixing valve 310 is a variable mixing 
5 valve to accommodate differing mixtures of detergent and clean water. As seen in 
FIGS. 10, 1 1 and 17, the variable mixing valve 310 comprises a vailve body 330 
having a clean water inlet 332tiiat is fluidly connected to the fluid supply chamber 49 
and a detergent inlet 336 thatis fliiidly connected to a detergent supply tank 870 by 
the valve seat 318 arid, via the flmd reservoir 320, the L-shaped conduit 314. The 
10 mixed solution outlet 340 is also formed on the valve body 330 and is adapted to ' 
' conduct the clean water and detergeiit mixture, i.e:, the cleanmg solution, ftom the 
• mixing valve 310 to a fluidly connected piimp prinuiig system 280 adjacent the inlet 
- of the ptimp 202, - • - ^^-^^ - • i ' ' - 

- The valve asseinbly 310 includes ah end cap 344 mounting a coaxial plunger 
15' 350 in a central body portion'346;^^The end ca^ receives a thread 372 of 

' a kribb 374 su6h that the plunger'350' cm be raised or lowered in the valVe body 346 
wh^thekriob : . : . 

' ^ ' The plunger 350 includes ari' a^ 
thereof. The groove 356 is received within an O-ring 358. The distal end 276 and O- 
- 20 ' ring 358 are adapted to create a fimd s^^ wheii the 

plunger 50 is in its lowermost portioii; as shown in FIG. 1 1', and define a mixing 
chamber 360 when the plunger 350 is' raised from its lowermost position, as shown in 

' -naiio. * ■ • - • . • ^v---- ' . . 

The distal end 276 of the plunger 3 
25 ' >yhich is tapered so that the groove has a greater cross-sectional area immediately 
adjacent the head end 276 than it does a distance spaced upwardly therefrom. The 
tapered groove is positionied in the detergent inlet 336 opening to control the flow of 
• detergent therethrough. That is, the tapered groove 364 accommodates varying flow 
' rates of detergent from the detergent supply 870, through the conduit 3 1 8, and 
30 through the detergent inlet 336 into the valve body 346. The lower the plxmger 350 is 
seated in the inlet 336, the less the area of ejqjosure of the tapered groove 364 in the 
valve body 346, thereby limiting the flow of detergent thereto. 



-19- 




Hie control knob 374 is mounted on an outside wall of the,upper housing of 
the extraction cleaner for controlling the water to detei^ent ratio in the cleaning 
solution delivered to the fluid application system 950. The control knob 374 is 
moimted adjacent the end cap 344 and includes a thread 372 that is received in a 
5 groove 380 of Ihe end cap 344, so that turning the knob 374 lowers or raises the 
plimger 350 in the valve body 346. In a first position shown in FIG. 1 0, .with the 
plunger 350 extended upwardly firom the valve body 346, the maximum cross- 
sectional area of the tapered groove 364 is exposed to define an inlet aperture 382 into 
the valve body 346. Therefore, the maximum amount of detergent will be drawn into 
10 the valve body 346 to mix with clean water supplied via inlet 332, and ultimately 
' discharged to the pump assembly 280 and fluid dispensing nozzles 1 00. The other 
extreme position of the plunger 350 lowers the tapered groove 364 froim the mixing 
chamber 360 completely so if there is no aperture 382 and thiis no fluid flow 
communication betweeni the detei^ent inlet 336 and the valve body 346. Therefore, 
IS ordy watCTwiU be directed to the pump assembly 280 and spra^ 

As should be evident, rotatioii of flie threaded knob 374 will provide an 
infimite mmiber of detergent-to-water mixing ratios between the two extremes 
described above. In the prefenred embodiment, however, the hoiising adjacent the 
knob 374 is marked with three concentration indicators: The first indicator is a water 
20 oniy or "rinse" position; second, a maximum detergent-to-water mixing ratio where 
the tapered groove 364 is fiilly exposed in the valve body 346; or third, a standard 
mixing ratio approximately halfway between the extremes described previously. Of 
course, any variation of the indicated concentration positions can be employed by 
simply rotating the knob 374 to a position between any two indicated positions. The 
25 extreme positions are defined by the shape of the length of the thread 372, which 

includes opposite ends defining a pair of extreme positions for limiting the rotation of 
the knob 374 relative the cap 344. 

In use, the knob 374 is intended to be positioned at the standard naixing ratio 
position for the vast majority of cleaning operations. When a high-traffic or heavily 
30 stained area is encountered, the knob 374 can be rotated to the maximum detergent 
position. If a clean-water rinsing operation is desired, tiien the knob 374 can be 
rotated to the water only position. 
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As best illustrated in FIG. 1 7, Hie mix of detergent and water is delivered via 
conduit 142 to the inlet port its. for Ae pump priming system 2S0, which is disposed 
adjacent an inlet nose 288 of the pump 202. Thus, in operation, the drive motor 1 96 is 
activated, thereby imparting rotation thfough the drive shaft 198 to the interim drive 
5 shaft 200, and the pump 202 is primed, as will be explained below. Rotation of the 
interim drive shaft 200 causes the pump 202 to pressurize the fluid ncceived fiom the 
fluid supply chamber 49, via the mixing Valve assembly 3 1 0 and priming assembly 
280. Further, rotation of the interim drive shaft 200 causes the agitation brush 206 to 
rotate. Pressurized fluid flowing from a pump outlet port 283 is conducted to the in- 

1 0 line heater 54, a flow indicator 650, and then a plurality of conventioi^ fltdd 

disusing nozzleslOO provided near the fix>n^^^ base modiile 14 adjacent the 
ag^^tion brush 206. The pressurized cleaning solution sprays down onto the surface 
to be cleaned in a ifan-shaped pattern extending substantially the entire width of the 
base module 14. A fluid outlet port 74 of the in-line heater 54 is also fluidly 

15 co.,nectedtoioo„diit 144. wichisi^^ 

flows through tihie conduit 144 to the accessory hose cleaning tool (not shown) 
provided at the terminal end of the hose 22. With fliis configuration, pressurized 
cleaning solution is available on de^iand for both thie accessory cleaning tool and the 
fluid dispensing nozzleslOO. 

Referring ito FIGS . 2, 5. and 6, the drive shaft 198 of the drive motor 196 is 
interconnected to the interim drive shaft. 200 of tiie centriftigal solution puinp 20i2 by 
^e sbietch belt 204, v/bich allows dry, high speed operation and operates as a clutch 
during brush roll-jam conditions. The interim pump shaft 200 is mterconnected to the 
rotatably mounted agitation brush 206 by the tinaing belt 208. which allows a slower, 

25 high torque wet operation. 

The interim pump drive shaft 200 fimctions as an interim drive providing a 
step down fix)m the drive shaft 198 to the stretch belt 204 and the timing belt 208 to 
the agitation brush 206. Because of the stqp down structure, the drive motor 196 can 
be a high ef^ciency, high speed motor (30,000 plus rpm), which is stepped down at 

30 the interim drive pump shaft (apprpximately 12,000 rpm), and finther stepped down at 
the agitation brush 206 (approximately 3,500 rpm). 
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The piunp shiEdft 200 inciudies the pmr ofcioaxial spaced-apart pulleys 220, 222, 
as best seen in FIGS. 2, 8-9, for receiving each respective belt i204, 208, with a 
radially extending baffle 218 disposed between the pulleys so that the inwardly 
disposed stretch belt 204 is iiisulated from tbe wet environment in which the 
5 outwardly disposed timing belt 208 operates to drive tiie agitation brush 206. A 
' hairier coplanar with the radial baffle 218 insulates the environments from each other 
as formed by the juncture of a pair of belt access doors 250, 252, as will be described 
below. The stretch belt 204 also functions sis a clutch when the agitation brush 206 is 
jammed. Because the agitation brush 206 is connected to the interim pump drive 
10 shaft, and the interim pump drive shaft 200 is coimected to the motor drive shaft 1 98, 
" there must be some mechanism to provide relief to the motor 1 96 when the agitation 
brush 206 is jammed. This relief bcciirs-iat the drive shaft 198, wfhich will tiim inside 
■ Hj!^ Stretch belt 204- without^rotating the stretch belt 204 vvAien the interim pump shaft 
200 stalls diie to an agitation brush 206 jam: ^ 
15 Ais best shown in FIGS. 5-9^ the t^bining belt 208 is structiurally walled off from 

' the streteh belt 204 by iflie baniet defiiicd^in pi^^ the first belt'Mccbss door 250, 
second access door 252, and the baffle 218. Removing the first belt access door 250 
provides atccess to the timing belt 208 connecting the pump drive shaft 202 and the 
agitation brush 206. Access to the stretch belt 204 connecting the motor drive shaft 
20 198 to the pump drive shaft 202 is proS/ided biily v^hen the second belt ^cess door 
252, disposed within a brush'hoi^irig 26, is reindVed. As illiistrated in FIG. 2, the 
firet belt access door 250^ havinjg a substantially L-ishaped cross-section, includes a 
substantially vertical portion 266 and an angular, but Substantially horizontal portion 
264. Asbest shbwninFIG. 9,&e:se5cbiidbelta^^ 
25 including an arcuate groove 254 in a froht portion of a top 

transversely extending arm 258 in a reisur portion of the top surface. The arm 258 
secures the second door 252 in place in the brush housing 26 and supports the pivot 
pin 462 on the pivot arm 460 of the floating brush assembly, as best shown in FIG. 

■ •■5A. * ' - V'^;'-'-- ■ ' • • ' ' 

30 More specificaUy, as shown in FIG. 2, the substantially vertical portion 266 of 

the first door 250 includes sides 240 that are received in a mated recess 242 - 
surrounding an access aperture 236; Further, the first door 250 includes a depending 
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flange 234 mounted to a^id spaced apart from a backpprtion of the door 250 and 
extending downwardly pariallel to the door 250 and further including an arcuate 
groove 244, iij a,lowc;r end, jpa^cfc side of the substantially horizontal portion 264 
includes a flcj^pble^tiab 226.op each.side that is received in a respective slot 228 
5 disposed oil the sub^tantiaUy horizonts^ fece 222 of the upper housing 17 at each end 
. . of the acc^ss,apature 23j5 that r)?ceiyes the first belt access door 250. Thus, as the 
first belt access door 250 is slid.into place, the depending flange 234 extends behind 
the upper housing 17 jdefuiing A^^^ aperture 236, the sides are received in 

. grooves 242 in the upper liousing, 17,siiiTounding access aperture 236, and the tabs 
10. 226 engage the slote 228 fonned on the substanM of the ; , 

, housing, whereby, the fbrst access d^^^ The first access door 

^ 250xan.be rempved from the aperture 236 flexing the tabs 226 inwardly to release 
them from .thefriw AsshoyminFIG^ 9, the inner depending flange 

234, includmg groove 244, mates witii the radiaOly extending baffle 21 8 between the 
, 15 pullejrs,2?Q, 222 on the shaft 2pp;and thg arouate groove: 254 in the ann 258 of the . 
seppnd belt.a^ door 252 to separate the;mptor/pmnp streteh belt:204 .from the 

I. :> V,;. PW^P priming system^^^^ is tpsposed adjacent the pump inlet nose 288, 
suadd^^ 

20 r^upplyxhamber^^^ is under negative pressure because it is m fluid comm^umcation 
. . with the recovery chamber 48 and the yiacuum source. Once primed, the pximp 202 
/ draws solution from the mixing valve as^einbly 3 10, and delivers the ipixture to a 
spray tip 1,00 pr an accessory tool 44. for spraying on the sxuface to be, cleaned. When 
the pump 202 stops, the solution in the stipply conduit is drawn into the low-pressure 
25 fluid supply chamber 49 and away frqih the pump 202. A centrifugal pump is 

incapable of developing sufficient pressure to prime itself by overcoming flie negative 
tankpressure. . ; 

With reference to FIG. 7, a pump priming assembly 280 as described herein 
overcomes this problem. The pump-priming assembly 280, includes a priming 
30 chamber 260 for flooding the inlet nose 288 of the pump 202, an mlet port 282 for the 
chamber 260 that is fluidly connected to the nose 288 of the pump 202, and a pump 
outlet port 283. A vacuum port 284 is fluidly connected to the vacuum source 40, or a 
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portion of the reoovdry chamber 48 tih^t is ia fluid communication witii the vacuum 
source 40. " 

The pump-priming assembly 2jS0 also includes a hollow valve body 298 
having a plunger chamber 286 and a valve chamber 292. A valved opening 295 joins 
5 the valve chamber 292 and the priming chamber 260. An outlet opening 291 joins the 
valve chamber 292 and the plunger chamber 286. Also, ah aperture 294 is formed at 
an upper inside portion of the valve body 298 to fluidly connect the valve body 298 
and the outlet 284. An elongate buoyant plunger 290 having a top portion 297 at one 
end and a rabber umbrella valve 296 at the other is received for reciprocal movement 
1 0 inside the valve body 298. More specifically, the umbrella valve 296 reciprocates 
' betweoL the valved opening 295 and the outtet opening 291 and within the valve 
chamber 2921 Thus, the plunger chamber 286 substantially houses the elongate 
• plunger 290, while the valve chatnber 292 houses the umbrella valve 296, which is 
coaxially attached to the elongate pltuiger '290 for reciprocal axial movement 
aS-'^-thferewith. ' ' ' •^•r^^^n-:.;/! Jo:.:.-.' ^ - . • • 

' In operation, the pum 
^ ^ chamber 49 by activating the pump 202 -and the vacmmi mbtor 196, v^diich will exert 
negative pressure on the vacuum outlet 284, thereby drawing any air out of tiie 
priming chamber 260 and plunger chamber 286, and further overcoming the negative 
20 pressure exerted on the fluid in tiie conduite 140, 142 connecting the fluid supply 

chamber 49 to the pump 202. The air will be drawn through the valve body 298 into 
the vacuum impeller fan hoiising 5 10. . Preferably, the weight and dimension of the 
plunger 290 is coordinated with the amount of negative air pressure applied to the 
pump priming assembly 280 £rom tiie vacuum source 40 so that the negative air 
25 pressure applied to the plunger chamber 286 is insufficient by itself to draw the 
plunger 290 upwardly and seal the outlet opening 291 

As the vacmmi motor operates to draw the air firom the system, fluid fills the 

chamber 260 and enters the chambers 292=, 286. Eventually, the fluid level will fill 
the valve chamber 292 and rise inside the plunger chamber 286, pushing the plunger 
30 290 upwardly caiising the ximbrella valve 296 to seal the outiet opening 291, thereby 
preventing water fi'om rising further in the plimger chamber 286 and being sucked 
into the vacuum source 40. Because the pump nose 288 is submersed at this point. 
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.water enters the piimp 202 and primes it. As the pump 202 sucks water from the 
priming chamber 260, the plunger 290 is. drawn downward in the plunger chamber 
286, and the umbrella valve .296. descends^ diere in the valve chamber 292 to 
r activate a seal in the opposite directipn, as the umbrella valve 296 seats in the valved 
5 opening 295. The reverse.seal prevents air from being sucked into the priming 
. ^ chamber 260 fipni the flmdly connectis4 chambers 292, 286. This cycle repeats each 
time a trigger 432 in the clpsed loop handle 1 8 is activated or the unit is powered off 
and on again. Once the revOTesjgalhas beenestabUshed, the chamber 26^ 
; remain filled, the nose 288 of the pump 202 flooded, and, thus, the pump 202 
10 . sufficiently primed for normal operation.. 

. r From the pimip 202, the pressiiri2ed fluid flows through a conduit 146 to a T- 
connector 151) for supplyiiig both flopriiozzles 100 and an a.ccessory tool 44. The T- 
. : connector 150 includes outlets 152i;154 for supplying bptih the in-line block heater 54, 

^nd a floQT spray ;npzzl9 64,i or an^accessoiy cleaiiing tool 44, respectively, 
15 Specifically, the first outlet 152 of the T-connector 150 is coimected to fluid conduit 
. r J48rthat Js adapted to supply non-rheated^a^ pressurized cleaning solution to a spray 
i:no2zte (nptshown) on sm^ . 
.icrid of the acces3ory hose 22. .The sjecpiid outlet 154 is fluidly .conncQtedvia a 
conduit 138 to the in-line block heater:54, shown best in.FIG. 18. : . 
20 ... The in-line block heater 54 receives pressurized cleaning solution firpm the 
prnnp. 202i yia theT-comiector 150, and further has a heating element 56 that is 
electrically connected to a source-of electricity (not shown). As shown in FIG. 1 8, the 
heater 54 includes an alumimmi body i84 having an inlet port 72, an outlet port 74, a 
^ heating element 56 disposed within the aliuninum body 84, and a, serpentine channel 
25 ' 78 formed in a top face 76 ofthe block heater 54. A cover 79, via a gasket 70 seals 
the top face 76, and tiius the channel 78, and fasteners 86. The heating elements 56 
located in the aluminum body 84 of the block heater 54 uniformly heat the fluid as it 
passes through the charmel 78 across the block heater 54. The chaimel 78 includes an 
• outlet port 74 through which heated fluid exits the channel 78 to the conduit 1 36. The 
30 ; : heater 54 is moxmted within the handle assembly 16 via shafts 71 and plugs 73 to. 
bosses, (not shown) in the handle assembly 16. 
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Tbe size of the aluminum body .84 and the heating elements 56 are selected to 
efTectively deliver approximately 500 watts of jpower to the heating block 54 to heat 
the cleaning fluid in the serpentine channel 78 to a t^perature of about 165 to 82^ 
during the dry cycle of the cleaner and apply that heated cleaning fluid during the wet 
cycle, as will be described more completely below. Use of approximately 500 watts 
of power for the heater 54 leaves sufficient power from a convention 120 volt power 
line for the vacuum motor, agitation brush and pump while heating the solution to the 
target temperature with a minimal warm-up timb of approximately one minute. To 
enhance this process, hot tap wat^ (defined ais approximaitely IIO-IZO"^ Fahrenheit) 
can be dispensed into the reservoir fi[om a hoiisehold tap solution that passes 
tiuough the in-line, block heater 54 is heated approximately 16.5 to 19-5*^ to reach a 
target temporaiturebfap 1S5^C. A thermostatic controller is 

preferably moimted to a &ce of thb heaiter 54 to linut the block tempearature to 82^C. 
In one idmbodimen^ tiie solution itiat passers td the npholisteiy atbicliments does not get 
the temperature boost A non-heated solution: is gennally preferred for upholstery, 
which is more s^itive to heat damager Alternatively, both on-tfae-flbor and above- 
the-fibor cleaioing operations usii hS^ti^ i;f In d further Variation, tiie 
above-the-floor tool selectively usdl lieat^ cleaning fluid iff its clesuiing C)|i4ratioii. 
Of TO\irse, the heater is separately switched and can be deactivated for iiori-heated 
operations. 

Powered by approximately 500 watts, the in-line block heater 54 will boost the 
teihperature of water 8.9**C (16T) oA a continuous basis at 850 iidlliiitQrs a minute. 
Since ah approximately : 16.5'*C temperature increase is desired, it is necessary to store 
heat energy in the aluminum body 84 of the in-line heater block 54 during the dry 
cycle and deliver it to the solutioii during the wet cycle. The recommended cleaning 
process with the extraction cleaning machine 12 described herein is two wet strokes, 
defined as movement of the extraction cleaning machine 12 while cleaning solution is 
sprayed from flie nozzles 100 to the carpet being cleaned, followed by two dry 
strokes, defined as cleaning solution and dirt temoval through the suction action of tiie 
suction nozzle 34, There is thxis an opportunity to effectively deliver 1000 watts of 
heat ener^ to the solution by storing 500 watts during the dry cycle. Ftirthermore, a 
• typical cleaning stroke is about 10 seconds maximimi, so the heat reservoir must have 
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the capacity to store 50Q watts for approximately 20 seconds, which equals 
approximately 1 0,000 Jfoules of energy. If a higher temperature was desired, for 
ex£unple, up to 933°C (200°F), a greater.ti^ 

be allowed or a larger block msy be used to allow cleaning fluid to remain in fbs 
5' blodclong^. 

: element 56 is embedded into the aluminum bp<fy 84. which is of 

ainple mass to store the ener^ at some tempoature below ihc boiling point ofvrata 
(100°C, 212"F). The larger th^ rD?ss of ^umiiuum, the smaUer the differential 
. temperature needs to be to store the Required energy. On the other hand, the larger the 
^ 9 , ^???*» the longer the initial heat-tq> period becomes. The heater 54 according to the 
, myention heats the cleaning fluid to a temperature between 54.4 and 82.2'C (130 and 1 80T), 
and preferably between 65.5 and 82.2°q (150 and ISOT). There is an optimal size of 

This block tempemtur^^ 
}P s.^?^ r??^^?^ passes through tte.s^^q?©^ chaimels 78 on the Mock face 76 ,to a 
- J^?^P^^;?^ 65.5 and 82a^^ (^^^^ 

dtttmg suggested use^ befot^^^ 
. ^r!?^®* * piefcnred. mt^pc^un has been found ttiat an aluminum block 

20 block for heating a solution to the desired temperatme of about 82;^ . 
i?yithm ftbout one minute start up tmie and abput 30 seconds during nonnai oi)eration 
ap4 for storing a1x>^t 10,(^ 

channel essentially filling one face of the block for the solution conduit and has an 

electrical resistance element of a setpentine configuration embedded in the block to 
25 continuously deliver about 500 watts of electrical heating energy to the block. 

In oi>eration, \vfaen the heater 54 is initiaUy energized electricaUy^ it heats 

its thennostaticallycontroUed shut-off tem])erature in appro:^^ A 

t^perature sensor or tfaarmostat.92 is included on a lower face 108 of the body 84. 

During use, the cleaning solution passes tiirough the heating channel 78 in the in-line 
, 30 block heater 54, drawing mergy fiom the duminum body 8 

element 56 embedded therein adjacent the unders^^ . 

aluminum body 84 cools somewhat during the 20 second cycle and reaches a 
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' temperati^ below its starting temperature. During the dry cycle, the 

alurhinum body 84 is reheated to its previous temperature of approximately 82-2'*C. 
-The heated solution leaving the in-line block heater 54 is applied to tihe 
carpet after passing through the conduit 136 to the flow indicator 650, and tho conduit 
5 134 from the indicator 650 to the fluid dispensing nozzles 100, which are positioned 
between the agitation brush 206 and the suction libzzle 34. 

In an alternative embodiment of the invention, a heater can be used to heat 
exhaust air from a fan directed to a fluid distributor in a discharge nozzle. For 
example, in U.S. Patent No. 5,506,977 to McAllise et al,, incorporated herein by 
10 reference, the cleaning solution disbibutor is position within the discharge nozzle and 
' " exhaust air from the fan ^tiuog thro 

each disjKised oppositely relative die fluid dis^butor. As the airstreams approach lips 
formed at the exit end of tiie discharge nozzle, ^e airstreams are directed toward one 
another and convetge irnmediately dowhstrc^ 
15 nozzle. Cleanirig solution flows by grkvii^^ififoiii the fluid supply tank and into the * 
turbulenit airflow created by the convetgihg airstreams esdtihg the discharge nozzle. 
' According to one embodiment of the iiiv airflow is heated by a heater 

- including a heatiiig element disposed in the airstream, either before the airstreams are 
separated ot while the airstreams separately traverse along opposite sides of the fluid 
20 distributor. : ■ ; 

-iv ; Forthis latter embodiment of the invention, the size of the heatm 

• * are selected to effectively heat tiie air, and thus the cleaning fluid, to a tenq>eratur6 
between 54.4 and Zl.T'C (130 and 18OT0- Agairi, use of approximately 500 watts of 
power for flie heater leaves suffidmt pow^ i&om a conventional 120 volt power line 
for the vacuum motor and agitation brush while heating the solution to the target 
temperature with a inimmal warm-up time of approximately one minute to allow tiie 
heating element to reach operating temperature. To enhance tins process, hot tap 
water (defined as approximately 43-49*'C, 1 10-120**F) can be dispensed into the fluid 
supply tank from a household tap. The fluid that passes through the nozzle need only 
be heated approximately 5.5** to 1 6-5*'C to reach a target temperature of approximately 
65.5*^0: A thermostatic controller is preferably mounted to the heater to limit the 
"' heating element temperature to 82.2®C;' . 
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The flow indicator 650 is placed in the fluid flow path to provide a visible 
indication of fluid flow to the fluid dispensing nozzles 100. As shown in FIGS. 19 
and 20, the flow indicator 650 is mounted to an upper end of the arm 65 1 , which 
extends upwardly px)m the m|Dtor housing 500 in the base module 14. Ah opening 
5 653 in the upper housing portipn 1 7 receives the flow indicator 650 when that portion 
is mounted to the lower housing pprtion J 5. Alternatively, tiie flow indicator 650 can 
be mounted to the handle assembly 16 in a position to be easily viewed by the 
operator. The flow indicator 650 comprises a circular body 660 having an inlet 652, 
outlet 654, and a clear li<i 662 haying a threaded lip 670. As seen in FIG. 20, the 
10 , indicator body 660 preferably hpiises an iinpeller 664 superjacent a screen filter 666, 
both of which are superjacent the flui4 inlpt 652 and the flmd outlet 654. The fluid 
inlet 652 is near the periphery of the body 660 and the outlet 654 is ^ 
centrally. The lid 662 has threads.670 on the outside of the body 660. . 

. The lid 662 is clear, preferably made from the transparent plastic, so that the 
15 - user can see the fluid flowing mtp^lhe^^ impeller 664. 

; _ . Altem or more suticles, such a ball or disk can be.mounted , within the 

indicator body 660 aiid subjacent thj&Jid the operator caii.determine if 

, there is fluid flow by movemeiit of th? article. Furflier, while a body 660 mountiiig an 
, . irnppller 664 is the pireferred flow in<Upator,.other suitable indicators include a float 
20 ball, spring pltmger, or gravity plunger. 

A float ball-type flow indicator can include a flow conduit havmg a T-shaped portion 
. having a transversely oriented tube extending from a cylindrical body defining the 
fluid flow path. A ball or other article can be mounted at the jimction of the 
transverse tube and cylindrical body for reciprocation within the transverse tube. 
25 When fluid is flowing through the cylindrical body, the ball or article xnoyes into the 
transversely oriented tube, wherexipon it is visible to the operator and iiidicates proper 
fluid flow. 

A spring plunger-type flow indicator can include a light spring to bias a ball, 
plunger, or other article in a housing having a window visible to the operator. Witii 
30 fluid flowing through the housing, the ball, plunger, or other article moves against the 
biias of the spring to become visible in the window, thereby indicating to the operator 
. that fluid is flowing properly. Altematiyely, the ball, plimger, or other article can 
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always be partially visible, and include portionsi corresponding to proper fluid flow, 
such as green for proper fluid flow and red for no fluid flow, whereby fluid flow 
causing movement of the ball, plunger^ or other article against the spring bias would 
change the portion of tiie ball, plunger, or other article visible to the operator through 
5 the window, thereby indicating proper fluid flow. 

A gravity plunger-type flow indicator can include a housing having a ball or 
other article moimted on a ramp adjacent a*Avindow. As fluid flows through the 
' . housing, the ball or other article is forced np th^ 

operator to indicate proper fluid flow. Alternatively, like that for the spring plunger, a 
10 : portion of the ball or other article previously not visible through the window can be 
. visible when fluid flows tibroiigh the housing to indicate to tibie operator that fluid flow 
is proper, . ' - . .* v. - . * = . 

After pressurized fluid leaves the in-line heatdr 54, it enters the inlet 652 of the 
J. . flow indicator 650 imder pressure, siich that it caus^ the impeller 664 to rotate in a 
1 5 clockwise direction as pictured in FIG. 20. The fluid rotateis the impeller 664 until it 
reaches the center of the body 660, where it is forced ttirough the screen filter 666 and 
• outlet 654 by the continuous flow of pressurized fluid into the flow indicator body 
660. ' - ' : " ^ - ' • 

The screen filter 666 prevents any debris from exiting the flow indicator 650. 
20 : Any debris trapped by the screen filter 666 remains visible to the operator through the 
. lid 662. The operator can simply clean the flow indicator 650 by removing the 
. threaded lid 662 and lifting the screen filter 666 from vidthin the body 660 for 
^ cleaning. The screen filter 666 preferably includes apertures defined by the soreen of 
a diameter smaller than the diameter a passageway through the spray nozzle 64. This 
25 is of particular importance if the spray nozzle is not easily serviceable by the operator 
or a service provider. Further, when Using an in-line heater 54^ a screen filter 666 is a 
precaution against plugging the passageway through the spray nozzle 64 from scales 
forming in the heater 54. * • \ ^ 

After the cleaning solution has been applied to the surface to be cleaned via 
30 the spray nozzle 64, or multiple spray nozdes 64, the used cleaning solution and 

entrapped dirt are removed from the surface being cleaned through the suction nozzle 
34, which opens into the first v^orking air conduit 704 extending along the top of the 
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base module 14 belweejn the upper .homing portion 17 and the ti^inspaient facing 19, 
as best shown in FIGS. 2, J2 and 13. The first working air conduit 704 temdnates at a 
junction 740 with the second, working air conduit 706, which is defined by 
passageway conununicating the yacuiim source 40 with the suction nozzle <not 
shown) on the distal end of the accessory , hose 22. With this configuration, the drive 
motor 196 creates the vacuum source 40 that is applied to the surface being cleaned 
through either working air conduit 704, 706. 
I The terminal- end of the accessory hpse 22 is secured to a hose mounting 702 

at a distal end of the accessory hose intake duct 540 partially defining the second 
1 0 working air conduit 706, which extends,, in a U-shape, to the junction 740 with the 
working air conduit 704, as best seen in FIGS. 1 and 12. A flapper valve 1 14 pivots 
at the junction 740, disposed in the base inodule 14, to alternatively close the first 
wprking air conduit 704,, between the suction nozzle 34 and the air/water separator lid 
700, and the second wprldng air;conduit J06 between the hose mounting 702 and the 
15 y 2dr/w^^ lid 700, as best shown in FIGS. 12 and 14. The valve 114 seats on 

. : a gasket U3:aboutthe junction 740., When the user is cleaning floors, the flapper 
-valve 1 14 is in position to.direct all of the working air generated by the vacuum 
source 40 to the suction nozzle 34. However, when the user desires to use the 
: accessory hose 22, the flapper valve, 114 is pivoted to aii accessory hose position, as 
20 shown in phantom lines in FIG. 12: In this position, the flapper valve 114 seals the 
working air conduit 704 and connects the; accessory hose 22 to thci vacuum' source 40. 
Regardless of whether ^the machine is operating for on-the-floor cleaning or accessory 
hose cleaning, all of the dirt and water jrecovered are directed into the recovery 
cbaniber48. : 

25 An over-center diverter valve assembly 110 including a movable flapper valve 

1 1 4 in the junction 740 between woridng air conduits 704, 706, and actuable by an 
actuator knob 1 80, on flie extraction cleaner housing controls the diversion between 
the conduits 704, 706. More specifically, the actuator knob 180 to flapper valve 114 
linkage, assembly, as shown best in FIGS.: 12 and 13, includes an arm 160 attached at 

30 : an upper end to the flapper valve. 1 14, which includes a transversely extending 
support axle 162, and at a lower end to a cup-shaped bearing 170 on the.end of a 
piston 1 72- The support axle. 1 62 is mounted for rotation in the junction 740 between 
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the working air conduits 704, 706, whereupon the valve can pivot between two 
extreme positions, as shown in FIG. .12. At a lower end, the arm 1 60 ends in a 
transversely extending leg 164, which moves relative the center of the actuator knob 
1 80 depending on the position of the actuator knob 1 80 when turned by the user. 
5 The actuator knob 1 80 includes a handle 1 84, and a piston assembly 1 90 on a 

back face. The piston assembly 190 includes piston housing 176, piston 172, and a 
compression spring 174. The piston 172 slides coaxially in the housing 176, and is 
biased upwardly by the spring 174 mounted therein. Specifically, the spring 174 
biases the piston 1 72 out of an opening 1 96 in a top portion of a tubular piston 
10 houi5ingl76. 

When the actuator knob 1 80 is tumed by the user, the lower leg 1 64 moves 
closer or farther from the knob rotation axis, thereby increasing or decreasing the 
distance betweeii the lower leg 164 and the axis. As this distance increases, the 
spring-biased piston 172 forces tiie lower leg 164 upwardly. The arcuate path of the 

15 lower leg 1 64 as it travels over the center of the knob axis rotation imparts rotation to 
the flapper valve li4 aboutthe fixed support axle 162. The rotation is in response to 
the changed distance of the mounting of the piston assembly 190 firom the actuator 
knob 1 80 rotation center. As it moves away from the center, the piston 172 elands 
at an angle relative to the support axle 162. The lower leg 164 of the L-shaped arm 

20 160 must rotate in the cup-shaped b^udng 170 at the end of the piston 172 because tiie 
' axle 1 62 is fixed. Thus, the flapper valve 114 rotates in response to thp angle of the 
joint between ^e e^qpanded piston 172 and the lower leg 164 (not shown). Tabs 
formed on the back face of the knob 1 80 limit the rotation of the knob so as to 
effectively define two positions correlating to the open conduit 704/closed conduit 

25 706 position and the open conduit 766/ciosed conduit 704 positions. 

The diverter valve assembly 110 described above permits the upright 
extraction cleaner fluid dispensing ffiechanism to be \ised as a pre-spray applicator. 
That is, by diverting the suction to the accessory hose 22, and applying solution 
I through the fluid dispensing nozzleslOO adjacent the agitation brush 206, the upright 

30 extraction cleaner 12 can be used to dispense fluid and agitate the carpet without 
having the appUed solution inmiLediately extracted from the carpet th^ 
nozzle 34 adjacent the agitation brush 206 and fluid dispensing nozzleslOO. Thus, the 
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fluid application system 950 remains operable regardless of the position of the flapper 
vaivelM. :. . . 

As best seen in FIGS. 12-14, I4A and 14B, the wojking ah- tonduit 704 
terminates at the juhbtion 740 With the working air conduit 706. The jmiction 740 
connects th6 selected conduit 704, 706 to. a U-shaped inlet 780 to the air/water 
separator lid 700, which is secured to the tank assembly 50 by the rotatable handle 
790. Thus, from the U-shaped inlet 780 to the air inlet 764, flie sdi path entering the 
lid 700, as shown in HG. 14,' is substantially horizontal. 

From the tank air inlet 764," the a&/water/dehris mixture is conducted into a 
center portion of a tank lid separation diamber 750, where the cross sectional area is 
greater than the flow conduits 704, 706, junction 740, and inlets 780, 764 to slow 
down the velocity of the air stream for gravity separation of the air from the liquid, 
diirt and debris. B«;ause the lid 700 is formed oJf a transparent plastic material, the 
user can easily observe tl^ dirt and wafer passing up through the mtermediate flow 
coiiduit and the fluid level imride the tank assonbly 50. 

Tiie substantially rectangular chMab?r 750 is defined by a transparent lower 
substantially surrounded on aU sides by a transparent side w;all integral 
with the underside of the air/water separation Ud 700. ITie chamber 750 is further 
defined iq)wardiy by a transparent face 756 of the lid 760. The air inlet opening 764 
is iiqiosed adjacent mWoutirt The underside of the face 756 fiirther 

includes a circular downwardly exteiidtag 770 adapted to surround in part the 

open flexible bladder fiUing spout 124, which is retained by the baffle plate 800 and 
positibned adjacent the separation chamber 750 " 

The working air flow enters the hollow interior of &e sq>aration Cham 
via the air and water inlet 764 and passes horizontally beneatii the transparent fece 
756 to a rear wall defimng a first divertei: baffle 755 at which it is redirected ISO" 
fprwardly through ati opening 751 to a rectangular, extended outlet passage 757 
formed in a lower, intermediately disposed portion of the bottom wall 752 at \Adch it 
is again redirected I'SO" by a second diverter baffle 759 defined by a front wall 
disposed forw^ transverse, and beneath the opening 751 . The air flow then exits 
tiie separation chamber 750 through an inlet outiet 760, whose position is dictated by 
tank geometry, as the preferred position is a "dead spot" in, tank air flow to maximize 
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' aii/water separation: ' From here, the water is directed into the interior of the tank 
between the 750 and the baffle 800, and jaway fr^^ 

air exit 762. It is significant that all air/water separation occurs above die baffle plate 
800, thus minimizing interference with the recovered water (i.e., no foaming) in the 
5 area disposed below the baffle plate 800. This cfiiaracteristic is necessitated by the 
inclusion of a flexible bladder disposed in the tank recoveiy chamber. 

In sununary, air arid water enters the irilet 764, from where it is channeled to 
the air/water separation chamber 750 in which it strikes the first diverter baffle 755, is 
redirected approximately 1 80° and through the opening 75 1 to the outlet passage 757, 

10 where it is again redirected approximately 1 80** by second diverter baffle 759, and 
" tten passes into the interior of the recovery chamber 48 . The miiltiple changes in 
direction as well as the e7q>ahsi6n in volume in the separation chamber 750 facilitate 
the separation of water and debris from the air. As best seen in FIG. 14, the air, free 
of water and debris, exits the tank via rectangular outlet 7612, and traverses a 

15 hbrizbiitai cbnduit 774 to a vertical exit conduit 776, which is disposed aidjacent tibe 
horizontal inlet 780 leading air into the separation lid 700 via air Inlet opening 764. 
^ Thus, the air inlet 780 arid air exit bohduit 776 are vertically adjacent. The air exit 
conduit 776 feeds the U-shaped coiiduit 540, which is connected to the vacuum source 
4b, as best seen in FIGS: 1 arid 14. 

20 ' As best shown in FIG. 3, a fluid coritairi^ 

'hbilow interior of the tank assembly 50 immediately below the separation lid 700, and 
is intended to prevent the excessive Sloshing of the recovered dirt arid liquid and also 
contain any foam generated iriside the tank assembly 50. The planar baffle 800 
comprises a flat body 81 0 mated to snap fit within the tank housing 46. Further, 

25 apeitufes 820 are formed through the plate 800 for receiving tiie recovered fluid into 
the recovery chamber 48 of the tank assembly 50. A circular aperture 826 retains the 
bladder filling splout 124 in positioii by preventing it from floating upwardly in the 
tank and further locking the bladder in place while giving it mechanical support. 

The baffle plate 800 is snapped into place by retainers 830 that are received on 

30 tabs 836 formed on the interior of tank housing 46 to secure the baffle plate 800 in the 
tank assembly 50. The apertures are centrally mounted in the baffle plate 800 to 
- ' prevent air movement, while facilitatmg fluid and debris deposits, into a lower portion 
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of tank assembly 50 so that the recovered fluid remains undisturbed. , Fui|l]ier, the 
baffle plate 800 is closed at tiie edges to prevent sloshing of the recovered fluid into 
an upper portion of the tgiik assembly 50 during movement of the cleaning machine 
"12" " "■ ' ■ ' "' J"'""' . ' . . .. 

As shown best in FIGS. 14 and 14A. a float assembly 900 wrtends through the 
balBe plate 800 for moving an integral door across the exit port of the tank to prevent 
recovered solution from enteri^ig the tank exhaust in an overfill condition. As best 
^own in FIG. 3, the flag-shaped float assembly 900 comprises a buoyant base 902 
and a closure plate 904 interconnected to one anotibta- by a support plate 906. The 
closure plate 904 is dimensioned to fiilly seal an esdt to the tank to prevent recovered 

from entering the tank exhaust in an overfill condition. The closure plate 904 
further includes apak of triangular prpjectipns 905 extending transversely from a 
substantially vertical frpiit face. The front face engages the wall 768 4efining the air 
cjdt 762 from the tank, and the projections 905 cam along that wall 768 to prevent 
premature and partial closing of jh& epd^ the exit 

by the suction therethroughL . ? 

assembly 900 is limited primaril to vertical moymiatit with respect 
to the tank assembly 50, with the clostire plate 9(^,positipned above the fluid 
containment baffle 800 and the buoyant base 902 positionpd below the baffle.800. A 
narrow slot 920 is proyiided in a front portion of the baffle 800 through which the 
support pl^te 906 of the float extends. Further, a housing 910 secured tp the interior 
pfthe taidc housing 46 guides the bupyaiit base, and thus the float assembly 900, in a 
vertical direction. In the assembled position, the closure plate 904 is positioned above 
the baffle 800 and fhe buoyant base 902 is positioned below the baffle 800. - 

As the recovered fluid within the tank assembly 50 rises, the float assembly 
900 will also ri?e uiitQ, eventually, the closure plate 904 neais Ae tank exhaust exit 
opening, at wh^ch point the closure plate 904 is s^fficiraitly drawn £^ainst the exit 762 
opening by the sucftion from the vacuum motor to close flie airflow therethrough. As 
(fiscussed above and illustrated in FIG. 14A, the triangular projection 905 extending 
from the front fece 907 ensiire the clpsure plate is not drawn against the «dt,762 ■ 
prematurely, which w;ould result in a partial closure of the opening. Rather, the 
projections:905 ride the housing d^fiiiing the opening until drawn mto total clpsure of 
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' the exit 762. Once this hapjpens, the pitch of the operating Vacuum changes 

sufficiently to warn the user that the flmd recovery chaniber 48 is full and must be 
emptied. 

As best shown in FIG. 3, a drain plug 850 seals an aperture through a wall in a 
5 lower portion of the rigid housing 46 of the tank assembly 50 through which 
recovered fluid can be r^oved without tipping the lank ai^seinbly 50, and also 
throuigh which the tank assembly 50 cairt be clieaned by flow-through riiising. More 
specifically, a rounded wall of the rigid tank hovising 46 includes the drain plug 850 
movmted in an aperture 854. A bottom portion of the aperture 854 is substantially 
10 planar with a bottom wall 860 of the tank hoiising 46. Thus, any recovered fluid will 
flow through the aperture 854 when the drain plug 850 is removed therej&orh. 
Further, the tank assembly 50 can be cleaned without having to tip the tank assembly 
: - 50 since the drain plug 850 can be rerhoved foir flow-through rinsing. This feature is 
particularly important because the flexible bladder 120 defiiiing the fluid supply 
: 15 chamber49 remains in place whil&lhWre^ 

chamber 48. The drain plug 850 ei^es-clei^^ 
^ ; . housing 46 arid the exterior of the fliexible iBladder 120. " ' ' ' 

As best shown in FIGS. 21>arid 22^ tiie drain plug 850 comprises a knob 851 
: . . extending through a circular washed 856 which mounts two resilient legs 853 . The 
. 20 resilient legs 853 are located diani^tricainy on a lower &c 

comprise, on an outer face of each leg'853, an upper ridged protrusion 857 and a 
' lower ridged protrusion 858. TTie lower ridged protrusion 857 is rounded so that it 
forms a detent mechanism with the opening in the tank wall. The upper ridged 
protrusion 857 has a slanted outer surface so that the legs are resiliently deflected as 
25 the drain plug is installed into the aperture 854, and has a sharp return iimer surface so 
that the return inner surface will bear against the inner surface of the wall of the tank 
housing as the drain plug 850 is pulled outwardly of flie taiik. Thus, &e drain plug is 
easily installed into the aperture 854, but is retained therein by the inner surface when 
the plug is removed from the aperture 854 for draining the tank. In the normal, closed 
" 30 position of the drain plug 850, the lower face of the washer 856 abuts flie rear wall of 
the tank housing 46. The drain plug further has a pair of retaining flanges 859 which 
fit behind the wall of the tank adjacent the aperture 854. To this end the aperture has 
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indented slots to receive the flanges 859. The To drain fluid through the aperture 854, 
the drain plug 850 is rotated a quarter turn counterclockvvise and pulled toward the 
rear of the upright extraction cleaning machine 12 a suitable distance such that the 
upper ridged protrusion 857 of the resilient legs 853 moves past the rear wall of Ae 
tank l^ousing46 and the lower ridged protrusion 858 of the resilient legs 853 abuts the 
inner wall of the tai^c howang 46. The diamete^ of the aperture 854 is less than the 
noprial distance between the resilfent legs 853 so that the legs 853 are pressed 
mwardly and thereby loevent the drain plug 850 fiom separating from the.tank 
housii^g 46. The drain plug ,850 is restored to its normal, closed position by pressing 
tiie drain plug 850tpward the fipnt of the upright extraction cleaning machine 12 to 
cause the washer 850 to abut the re^ pf the tank housing 46 and turning the drain 
plug 850 one-quarter turn clockwise. . 

; In use, the operator removes the tank assembly 50 from the well:36 in the base 
mo,dule 14, arid further removes the Hd 750 £^ expose the 

openiilling spout 124 qf the flexible bladder ,120, whereupon the bladder 120 can: be 
fflled.y^th water from a source suph as a bousehold tap. Next, the user replaces the 
lid 750 and swings the handle 7^0;Upwgfdly to seal the lid 750to the tank housing 46, 
whCTeupon the tank assembly SQ cm fee jcamed to the well 36.of the base module 14 
an^ replaced therein for use: Upon repjagement, .the valve member 82 in the valve 
.. mechanian 80 mounted in the bottom:Sifffrice 862 of the tankhousing 46 is displaced 
by the projection ?4 in the valve seat 88i, jwhereupon the clean water in the fluid 
supply .chamber 49.is in fluid conunifl^ the flvud application system 950. 

The detergent supply tank 870 is renaoyed from its well 884, and.then its cap 880 is 
removed so that the tank 870 can be fjlled with concentrated detergent. Once the 
supply tank 870 is filled and the cap. 880 is. replaced thereon, the supply tank 870 is 
replaced in its well 884, whereupon its valve mechanism 882 permits the flow of 
concentrated detorgent through the conduit 318 to the mixing valve assembly 310. 

The extraction cleaning machine 1 2 can then be powered by activating an 
main power svvitch 534 disposed on die handle assembly 16, whereby the motor 196 
.is activated^ and the vacuum source 40 for the working air flow conduits 704, 708<are 
operable. Further, the heater 54 is sepaiately operable by a heater power switch 536 
v/hen die main power switch 534 is in. the "on" position. The user then supplies 



pressurized cleaning solution to the agitation brush 200 by depressing the switch 432 
in the closed loop grip 1 8, whereupon solution flovys to and through the fluid 
dispensing nozzles 100. As the user applies cleaning fluid and agitates the surface 
being cleaned with the brush 206, the iisier pushes the cleaning machine 12 forward 
and rearward, with the forward strokes being defined as wet cycles and the rearward 
Strokes being defined as dry cycles. During the wet cycles, the cleaning solution is 
applied to the surface via the fluid dispensing nozzles 100 and the agitation brush 206 
scrubs the subjacent sur£5u:e. During the dry cycles, the suction nozzle 34 removes 
applied solution, as well as dirt and debris, from the surface being cleaned and carries 
it to the recovery chamber 49 via the working air conduit 704. 

The cleaning machine 12 can also be used as a pre-spray applicator and 
agitator by simply diverting the air from working air conduit 704 to the working air 
conduit 708, whdch connects tiie vacuum source 40 to the accessory hose 22. In this 
use, the accessory hose 22 functions solely as a bypass aperture for the working air 
supplied by the vacuum source 40. Thus, fluid is applied via the fluid dispensing 
noz2iesl00 and agitated into the surface being cleaned by the brush 206, but there is 
no suction at the siiction nozzle 34, ^d thus no dry cycle. When the solution has 
been adequately applied and the smSacc ad^ agitated, the user can divert 

suction back to the working air, conduit 704, whereupon the applied solution: and other 
debris can be removed from the sur&ce without applicatipn of splution, which is 
controlled by the mer through trigger 4^ 

, To use the accessory cleaning tool (not shown), the user diverts working air 
flow from the conduit 704 to the condxiit 708, whereupon the accessory hose 22 is 
fluidly connected to the vacuum source 40. Furfliermore, the user can apply 
pressurized cleaning fluid to the surface to be cleaned by pressing the grip valve 132 
on the accessory cleaning tool. In simi, cleaning solution can be applied by actuating 
the grip valve 132 and removed via the suction nozzle (not shown) in commimication 
with the vacuurn source 40 via the working conduit 708. Also, the accessory tool may 
further include an agitation brush driven by an impeller that is driven by ambient air 
drawn through an aperture distinct from the suction nozzle in the accessory tool, but 
towards the same vacuum source 40. 
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Once the swfaces have been cleaned, or the recovery chamber 48 has become 
filled the float asseimbly 900 has blocked the air exit 762 from the air/water 
separator lid 750, power to the cleaning machine 12 is turned off and the tank 
assembly 50 iis removed from the wefl in the base module 14 and carried by its handle 
5 790,wMchs^theUd7Sdtoti^^^^ . 
such as a sink drain, vdiereupon the contents of the recovery chamber 48 can be 
emptied by removing the drain plug 850 from the iqr>erture 854 tiirough wall 852. 
Qnce removed, the contents of ttie recovery chamber 48 flow through the aperture 
854; Fmlii^nnore, tiietaidc assembly 50 cw 

10 flows through ttie aperture 854 in the waU 852 of the tank housing 46. 

With reference now to FIG. 23, a cleaning wand for use with 
a cleaner of the invention includes a cleaning module 910 having an upper end 
that terminates in a handle assembly 912 and a lower end that terminates in a nozzle 
assembly 914. An ^ctension tube 916 extends between the handle assembly 912 and 

15 the nozzle assembly 914. the nozzle assembly 914 inchidcs an inner conduit 91 8 that 
expends between and is in fluid commtmication with a vacuum ioiet ft21 and the 
extension tube 916. A working air flow path connected to a vacuum source is 
provided by a vacuum supply tube 922'at^ched to the handle assembly 912 and 
fiuidly connected to the @et6hsion tube 916, conduit 918 and inlet 921 to provide 

20 suction to a surface to be cleaned. Pr6ferably, flie vacuimi supply tube 922 ik 

cbjonected to a remotely located basei inodule such as a canister-type carpet esctraction 
cleaner (not shown) having a motor and impeller for creating the vacuum source as 
well as a pump for supplying cleaning fluid or water under pressure to flie cleaning 
module 910 and a liquid recovery tarik for storing recovered fluid. This type of 

25 caiiister is weU-known and therefore wiU hot be described in fi^ 

A heater including a heating element 924 is located within the nozzle 
assembly 914 and includes a nozzle 926 that projects into a steam chamber 928. The 
steam chamber 928 is oi>en at a lower end 930 of the nozzle assembly 914 so that 
steam projected jQrom the nozzle 926 can be applied to a surface to be cleaned. The 

30 heating element 924 is connected to a water tank (not shown) through a \rater delivery 
tube 932 and a water supply tube 948. The heating element receives power from the 
canister through electrical wires 934 and generates steani from the water in a well 
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knowQ manner. A second water delivery tube 936 is arranged in the nozzle assembly 
914 and is adapted to bypass the heating element 924 to thereby supply w:ater directly 
to the surface to be cleaned. Preferably, a lower end of the second supply tube 936 is 
connected to a spray nozzle 938 to evenly distribute cleaning fluid over a predefined 
5 area of flic surface to cleaned. The water tank (not shoAvn) which supplies fluid to the 
heating element 924 and the spray nozade 928 can contain a cleaning solution, if 
desired. 

The water delivery tubes 932 and 936 are connected to a selector valve 940 
located wiflun iho handle assembly 9li A selector control knob 942 (FIG. 23A) is 
io attached to the selector valve 940 and is adjustable between a first normsd position 
944 for directing the cleanirig water from the si^pl^ 
itnd a sieoond steam position 946 fpr d^ 

and into the heating elemoit 924 for producing steam. An aqueous cleaning solution 
ispreferably supplied to the selector valve 948 under pressmfe ftorn a fluid p (not 
15 shdvvn) located on the canister. A trigger 95 1 is accessible by a user in san opening 
952 of th6 handle assembly 912. The tfigger 951 is pivotally attached to flie handle 
912 flirougfi a pivot pin 954 and induces a finger 956 that is normally biased against 
ibt supply tube 948 by a spring 958: The finger 956 in a closed positioni pinches the 
' ' tube 94iB cIdsiEjd under biasing force df th6 spring 9581 The biasing force overcome 
20 'MeiiWuar s4u^^^ ttie trigger 951 to'thereby rotate the Gtiga 956 oiit of contact 
\satli%e tube 948 and (q^^ 
*' -940. ' ■ r- - • 

A pair of brushes 960 are mount^^ 
below the lower end 930 of the noscde assembly 914 to th^by assist in loosening 
25 debris fix^m the surface being cleaned. 

With reference now to FIG. 24, a further embodiment of - cleaning wand is 
shown wherein like parts in die previous cleaning wand embodiment are represented 
by like numerals. This embodiment is similar to the previous erhbodiment witii the 
exception that a cleaning module 91 1 including a selector valve 940 is positioned 
30 within the noTzle assembly 914. A dealing fluid supply tube 949 is longer than the 
- ' supply tube 948 in the previous embodiment, vMle fluid delivery tubes 933, 937 are 
shorter than the fluid delivery tubes 932, 936, respectively, in the previous . 
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embodiment. The selector control knob 942 is also positioned on the nozzle assembly 
914 instead of the handle assembly for selecting betwe«n nonnai and steam 
apjplications. With this embodiment, Ihe entire steam generating and selector unit can 
be supplied as a separate accessory ind^jendent of the handle assembly 912^ 

In use, the vacuum hose 922, electrical wires 934 and siqiply tube 948, 949 are 
coI^lectied to a base module such as a canister-type carpet extraction cleaner! 
Alternatively, the cleaning wand 910^ 91 1 can foim part of a self-contained upright 
unit having cleaning solution and dirty water tanks, a motor and impeller, liquid 
ptunp, etc. In any event, vacuuming can be performed by turning on the motor and 
impeller to create suction at the vacuum inlet 921 to thereby remove dry or wet debris 
from the surface being cleaned without applying cleaning solution. When it is desired 
to apply cleaning solution to the suifece, tbe triggw 951 is squeezed with the selector 
control knob 942 in the normal position 944. As the trigger is squeezed, liquid in the 
supply tube 948, 949 passes into the selector valve 940 and through the delivery tube 
^^36, 937 and out of the nozzj^ 938 onto, the sur:fece being cleaned. When it is desired 
to ^^m cle^n the sur&ce, tbe selectp? cpntrql knob 942 is rotated to the steam 
pMi^on .946 witi^ or without pulling the ^trigger 951. Thus, steam can selectively be 
;?;PPl^ed to the surfece for cleaning <KfBcviIt spots while contmuously squeezing the 
trigger 951. This feature provides a^usCT vdth an option to alternate between steam 
^w^.!*!'?^** ^^^"*'*^^^^^ When the selector control knob is . 

adjusted to the steam position 946,and the trigger 951 is pulled, cleaning liquid flows 
through the delivery line 932, 933 and into the heating element 924 in which it is 
rapidly heated into steam, projected out of nozzle 926, into steam chambo- 928, and 
onto the surface being cleaned. Any liquid on the sur&ce genoated either by the 
steam or the cleaning liquid is collected at fee vacuum inlet and deposited in a dirty 
solution tank (not shown) in the canister or upright 

Witii reference now to FIG. 25, a floor scrubber 1 100 according. to another 
embodiment of the present invention iricludes a base module 1 102 and a handle 
assembly 1104 pivotally attached to the base module 1 102. The base module 1 102 
includes a vacuum motor 1 105 and impeller 1 106 attached to a shaft (not shown) of 
the rnptor for generating a vacuum source. A nozzle 1 108 is located at a forward end 
1 109 of the base module 1102 arid is in fluid communication with the impeller 1 106 
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for connecting the vacuum source with the nozzle 1 108. Aii elongate agitation brush 
1110 having radially extending bristles 1 1 12 is connected to the motor shaft through a 
drive belt (not shown) or other well known arrangement for rotating the agitation 
brush around its longitudinal a^s 1 1 14. The base module 1 102 also includes a pair of 

S spaced-apart wheels 1115 (only one of which is shown) to &cilitate manipulation of 
the floor scrubber along a surface. ' 

A fluid supply tank 1 1 16 is located at a rearward end 1118 of the base module 
1 102. A solution pump 1 120 is flxiidly connected to the fluid supply tank 1116 
through a hose 1 122 that extends between an inlet port 1 123 of the pump 1 1 20 and an 

10 ' outlet port 1 125 of the fluid supply tank 11 16. The pump 1 120 is preferably powered 
independently of the vacuum niotof 1 105 through appropriate electrical coxmections 
and a pump switch (not shown). Alteriiatively, the pump 1 120 can be powered firom 
the vacuum motor 1 105 through a siutable transmission arrangement. A hose 1 124 
• extends between ah outlet pdrt 1 127 of the pump" and an inlet port 1 128 of a diverter 

15' valve 1126. The diverter valve 1 126 includes a mahuaUyrbtata^ 

diverts cleaning fluid under pressure from the hose 1 124 io'one of two outlet ports 
1 130, 1132. The switch 1129 also includies electrical contacts (not shoW) for turning 
on arid ofFthie vacuum motor 1105. ^The first otftlet port 1130 is fluidly connected to a 
disperisingnozzle 1134 via a hose 1136. The second outlet port 1132 is fluidly 

20 connected to a flash steam heater 1 138 via a hose 1 140. 

^ : ^ The handle assembly 1104 mcliides a trigger 1142 for selectively activating 

the fluid pump 1 120. An electrical cord holder 1 144 is attached to a rearward portion 
of the handle assembly 1 104. 

In use, fluid imder pressiu-e from tiie fluid supply tank 1 1 16 is diverted to 
25 either the dispensing nozzle 1 134 or tiie steam heater 1 138 to altiwiiatively apply 
cleaning fimd or steam to a floor or other surface being cleaned depending on the 
position of switch 1 129. When the switch 1 129 is rotated to supply cleaning fluid to 
the dispensing nozzle 1 134, the switch 1129 also turns on the vacuimi motor and turns 
off the steam heater. The agitation brush rotates to loosen particles from the surface, 
30 and fluid along with any entrained dirt is then picked up by vacuum force at the ' 
' nozzle 1 108 and diverted to a recovery tank (not shown) in a well-known nianner. 
Conversely, when the switch 1 129 is rotated to a second position to supply cleaning 
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fluid to the steam heater 1 13 8, the vacuum motor is automatically turned off and the 
steam heater is simultaiiepusly acti^ 

Referring now to FIG, ?6,.^ floor scmbber 1 150 according to a another 
embodiment of the invention is shown, wherein like parts in the previous floor 
5 scrubber embodhnent are represented by like numerals. The base module 1 102 of the 
floor scrubber 1 150 mcludes a steam piimp 1 152, a steam nozzle 1 154, and a liquid 
spray nozzle 1 156. The steam pump 1 152 has a pressure tank 1 158 made of stainless 
steel or other materi^ and a heater 1160. The steampump 1152 is positioned in the 
rearward end 1118 of the base mpdvdel 102 and the heater 1 160 is located adjacent to 
10 a low^r pprtipn of the tank,l 158. The pressure tank 1 158 holds cleaning solution or 
fluid. A hose 1 162 extends from an upper portion of the tank to the steam 
di^ensing nozzle 1 154 and ahose 1164 e>rtends from the lower portion of the tank to 
Ae liquid dispensing npzde 1156^ A pair^of valves (not shown) are preferably 
. located at the upper md[ lower portions of tiie tank 1 158, but caa be located at the 

spray <fi^ 1154, to selectively supply steam or hot; 

solution under press^ 

(;r?^ op^Tation,the heat«116p he^^ 
. appirqximately 212TF (boiling point),; ;Wi1h the valves clpsed, steam is generated 

under pressure to a superheated state. The gen^ted. steam applies pressure to the hot 
20 solution and forces the solution to the surface to be cleaned whisn the hpt solution : 
vaJveis opened. Once in equilibriiim, the vplumetric flow of hot solution is replaced 
by the same vo lume of generated steam under the same pressure. The steam thus 
serves as a hot solution delivery pump to thereby eliminate a mechanical solution 
. delivery, pump. With the hot solution valve closed and the steam valve open, steam is 
25 supplied under pressure to the surface to be cleaned. During surface steaming, the 
vacuuin motor can be turned off or can be on. Although not illustrated, an agitation 
brush, like the agitatipn brush 1110 shpwn in FIG. 25, can be provided and operated 
. . as the hot solution is.applied to the surface. 

With reference now to FIG. 27, a floor scrabber .1200 according to yet.another 
30 embodiment pf tiie invention is illustratedi wherein like parts in the previous floor 
scrabber embodiments are represented by like nurnerals. The floor scrubber 1200 is 
very similar to the floor scrubber 1 100 in FIG. 25, with the exception that the flash 
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^team heator l 138 is removed from the ba£^^ 
hollow wand 1206. ' . 

The tvaiid 1206 mcludes a grip portion 1208 and a nozzle portion 1210 
attached to an outer end 121 1 of flie grip portion! A £i»dble, dontigated vacuum hose 
5 1212 is attached to an inner end 1214 of tfieg^p portion 1208. The vacuimi hose 
: 1212 is fluidly connected to the impeUer 1 106 for coime^^ 
nozzle portion 1210. A trigger 1215 in the grip portion 1208 serves to both open a 
valve and provide electrical power to ^e steson 
trigger is pressed. 

10 A supply hose 1216 extends between the diveitervdve 1126 and steam heater 

1 1 38 to supply solution under pressure to the heat^ \^ 
the trigger is pressed. If desired, the trigger 1215 inay cdso serve a switb^ 

^ . activatiiig&epump. 

i In use, the steam heater and pump are activated wi& the vacuum 
15 off such that steam can be applied to pre-freat a sur&ce to be cleaned;^ When tibe 

vacuum motor is turned on, the steam heater is turned off. Liquid solution can then be 
• applied eiflier through the waiid or through tbe spray nozzle 1 134 and then^acuumed 
■ '^ up by the wand or nozzle 1 108. • ' "^^^^ 
: I In one embodiment of an upright extraction cleaiuhgiimchine^ 

20 invention, an oxidizing agent such as perssdt in con^ 

' tetra acetyl ethylene diamine (TABD) is incorj)orated into tiie cleaning solution* 
Experimentation has shown that one effective way for enhancing the cleaning 
performance and sanitiang perfoinumce of the upright 

to incorporate means to activate a known oxidizmg agent Use of a p^:salt oxidizing 
25 agent such as perborate smd percarix>nate in conjunction with an activatiori agent su^ 
as TAED results in a cleaning machine having greatly enhanced cleaning performance 
and sanitization capability over the prior art Unfortunately, TAED is not stable in 
liquid form ahd has a limited life in conjunction witii persalts. However, TAED has 
greatiy increased activation characteristics at temperatures in tiie range of 
30 approximately 48.9 to 65.5"X; (120 to 150T). 

Water and cleamng detergent can be provided in the fluid supply tank or 
chamber. Next, the oxidizing agent and the activator are adniixed to form a solution 
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in the tank or chamt>er. . Altematjiyely, the oxidizing agent and the activator pan be 
added separately, or jointly, through a separate cleaning solution tank as described 
.above. In view of the limited life.span of the oxidizing agent and activator, these 
compoiients are preferably added to the solution just prior to operation of the cleaning 
system. Qnce these components have been added to tiie solution, the drive motor 196 
is activated so that the cleaning solution is lyithdrawn &om tiie bladder 120 and flows 
tfaroilgh tiie inline block heater 54. Inside the inline block heater 54, the heating 
. element 56 is adapted to heat the cleaning solution to approximately 150? Fahrenheit. 
Between 48.8 and 65.5"C (120 and 150TO, flieTAED activation agent is most 
effective in activating the oxidizer. Tte activated cleaning solution is applied to the 
stiyface to be cleans through eiflxer the spray nozzle 64 or the nozzle of the accessoiy 
hose tool 44. , Thus, the divetter valve for this embodiment is positioned in the conduit 
between the outiet port 74 of the inline blbck heater 54 and the spray nozzle 64 so that 
. h^ted . solution Js supplied to tiie accessoiy tool 44. Nrait, the solution is recovered 
and^recaptured in the recovery tank 48. : ^ 

. . ; . Tes^g has showa that tiie iiicorpmation of the inline block heater 54 in the 
^ upright extraction cleanmg^machme is not neqessaiy to achieve enhanced qleaning 
performance and sanitization through the use of the oxidizing agent Thus,: anotiier 
embodiment of the invention includes^ the .use of an oxidizing agent without the inline 
heater block 54. Cleanability tests have l^n conducted with water temperatures at 
21.1, 48.9 and 71.1?C (70, 120 and 160T), Forallof fliMe test conditio^^^ acleaning 
solution comprising water, conventional cleaning detergent, TAED, and sodium 
p^lx>rate has performed markedly better than the conventional mixture of just watCT 
and conventiopal cleaning detcagent. In view of this testing, it is clear fliat cleanmg 
: performance of a upright extraction cleaning machine is markedly enhanced by the ' 
use of an activated oxidizing agent alone. 

In the previously described embodiment, the activator and the pxidisdng agent 
are added directiy to the fluid supply tank or chamber, or added through the cleaning 
solution supply ^ink. However, an alternative to these structures is to combine the 
activator and oxidizing agent in a solid form, such as a "staiii stick", vdiiich is wiped 
directiy on a stain, or in a liquid form stored in an applicator bottie separate from the 
upright extraction cleaning machine.. . V 
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As noted above^ one embodiment of the invention iit^^ 
an activating agent. However, testing has shown that beneficial results oVer 
conventional cleaning processes axe achieved through enhanced cleaning perfomiance 
absent flie activating agent In other words^ the oxidizing ag^t hi conjunction with 
5 conventional cleaning detergent results in eiahaixced cleaning performance. 

The preferred embodiment of the upright extraction cleaning machine 
incorporates an upright water extraction cleans 12 as seen iii FIG. 1 . However, it is 
to be \mderstood the several embodirnents of the water extraction cleaniiig system can 
be adapted for use with a variety of kAown water extraction cleatuiig sysiraois such as 
10 canisters or portables. For example, a commercially available canistra water 
extraction' cleaiiing machine saicK^a^^ 

BISSELL Inc. of Grand Rapids, Michigan can be adapted to fsdl within tiie scope of 
the invCTtibn: A detailed description of a similar canister machisie is disclosed in U.S. 
Patent No. 537,587 issued February 22; 1994 to Yonkers et al. and a description of 
■ 15 ' tiie portable machine is scax in U:SJ Patent^O. :4,910,S28.to Blase et al. In cleaners 
such as these, adi^ted with an inline heater block or not, the oxidizing agent or tire 
oxidizing agent and activation agent,^ would be inix^ 
' ' prior to application onto the surf&ce to be cleaned. In sum, a person skilled in the art 
will appreciate that the invention^ean be easily adapted for \ise with a wide variety of 
20 extraction cleaiiing machines such as upright machines, caiu 
machines, and self-propelled, industrial machines. 

The upright extractioni cleaning machine is described as including an inline 
block heater. Experimentation has shown that cleaning solution heated to 
^proximately 65-5^ enhances cleaning performance without damage to &brics or 
25 carpets. Another embodiment of tiie upright extraction cleaning machine 12 
according to the invention is described as utiliang both an oxidizing agent, an 
activating agent, and an inline heater block 54 elemrat to heat tiie cleaning solution. 
Experimentation has shown tiiat eiihanced cleaning i>erformance of tiie upright 
extraction cleaning machine according to the invention as compared to conventional 
30 cleaning machines is achieved by adding an oxidizing agent and/or an activating 

agent. Furthermore, heating the cleaning solution in combination with an oxidizing 
agent and/or an activating agent fUrther enhances cleaning. 
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' The upright extraction cleaning machine 12 according to the invention 
ov^omes the problems of fhe prior art by providing means for simultaneously 
ciraning and sanitizmg a smfape to be cleaned i^thout the use of excessively high 
. temperatures which could damage the fabric or material being cleaned. In addition, it 
S also avoids the need to generate steam under pressure conditions vdiich can be 
undedrable for a consumer product, 

The upright extraction cleaning machine 12 described in here optimizes the 
use of the total available power. The combination of solution heating, pumping, 
; volume and pressure, ppweied.bruslung, and vacuum power for solution recovery is 
10 an optimum balance to maxinus^^^^^ The addition of ' 

teihperatoe^activated oxidizer giyes.a final further. enhancCTient to fhe pleaning 
. performance. .. . * ,■•'<;•;''.'•:;*- _; . ' ■.:/, . • . 

V . r . , While ihc upright extraction cleaining machine 12 described hCTein includes a 
/ . tank assembly SO mounted to the baspimodule 14» it is within the scopo of the " 

1 S. invention to use the heaters described herein with other upright extraction cleaning 

V imachinesir including those extractlQiiicleaning miachines disclosed in U.S. Patent 
:No- 5,500,977 to McAffise et al: and IIS^^ 

- : .ffled January 20, 1998, each of which is incorporated herein by Thus, the 

• fluid supply and recovery tanks canvbe mounted to the handle assembly or the base 
20 module, as disclosed by tiicse two^aforementioned references, y^e an inline heater, 
or a heating element for heating exhaust air conducted about the fluid dispensing 
nozzle, heats cleaning solution to applied to the sur&ce to bejcleaned. 
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CLAIMS * 

1. A portable surface cleaning apparatus, comprising: 
a base module for movement along a surface; 
5 anuprighthandlepivoMly attk:hedto theb^^^ 

a fluid dispensing system including at least 6r^^ 
mounted to the handle or the base module and a dispensing riozde moiinted to the base 
module for applying a cleaning fluid to a sui&ce to be cleaned; 
* a fluid recoveiy tank moui^ 

10 holding recovered fluid; 

a suction nozzle assodated with the base module; 

a vvorking air conduit extending between tiie recovery t^ 

suction nozzle; and 

a vacuum source in fluid communication with the recovery tank for 
1 5 generating a flow of working air fiom thq suction nozzle through the working air 
condidt and through the rec^ivety tank to thereby recover fluid from the surfece to be 
cleaned through the suction nozzle and workmg air donduit and into the recoveay tank; 
the mprbVetadnt which comprises: ^ ^^^^^^^^^^^^^^ ' 

a heater associated with the liquid dispensing system for heating the fluid 
20 to be applied to the surfece to be cleaned to a temperature less than boiling. 

2. A portable surfece cleaiiing apparatus according to^ 
wherein tihe vacinim source has an exhaust air outlet which is in: fluid communication 
with the dispensmg nozzle through w exhaust air conduit, the heater includes a heating 

25 element in the exhaust air conduit for heatmg the exhaust air, whereby the exhaust air 
mixes with the cleaning fluid for ^pljong heated cleaning fluid to the surfece to be 
cleaned through the dispensing nozzle. 

3, A portable surfece cleaning apparatus according to claim 1 and 

30 further comprising a temperature sensor for sensing the temperature of the cleaning fluid 
and for controlling flie heater to maintain the temperature of the cleaning fluid below a 
predetermined value. 



4. A portable siJ^ce cleaning apparatus according to clam 
wherein the predetermined value is approximately 82° (approximately 180 degrees 
Fahrenheit). 

5. . A portable surface cleaning apparatus according to claim 1 
wherein the heater comprises a bloclc that stores heat energy and exchanges heat energy 
with the cleaning fluid., , . , 

6. , A potlBble smface cleaning apparatus accordi^ 
wherein the heater is mounted in the handle. 

■ . -> ^ . 

. . .7. A portable surface cleaning apparatus according to clai^ 
furCher comprising an above-floor cleaning tool comected to the fluid dispensing system 
md the recovery tank for above^floor .cleiE^^ , 

V, ; „ / . 8. ; sinface^cleaning apparatus according to claim 7 

. wherein^the heater is positioned betvwe?i &e at least one fluid supply tank and the 
above-floor cleaning tool for supplying heated cleaning fluid to tbe above-floor cleaning 

■ tool:... . ./ . -:;:v:L ; . - . 

9. A portable surface cleaning apparatus according to claim 7 
wherein the liquid dispensing system includes a first conduit connecting the at least one 
fluid supply tank to the dispensing nozzle in the base module and a second conduit . 
connecting the fluid supply tank to tihe abpve-floor cleaning tool, and the heater is 
associated with the, first conduit, whereby only cleaning fluid supplied to the dispensing 
nozzle in the base module is heated. . 

10. A portable surface cleaning apparatus according to claim 1 
wherein flie at least one fluid siq>ply tank stores the cleaning fluid and the cleaning fluid 
includes an oxidizing agent tiiat has enhanced cleaning properties at an elevated ; 
temperature. 



-so- 
il. A portable surface cleaning apparatus according to claim 10 
wherein the at least one fluid supply tank comprises a cleaning solution supply tank and 
a water supply tank, and the cleanmg solution supply tank inchides the oxidizing agent 

S 12. A portable surface cleaning apparatus according to claini 10 

wherein at least one of the at least one fluid supply tank is mounted to the handle. 

13. A portable surface cleaning apparatus according to claim 1 
wherein the heater is an inline heater disposed between the at least one fluid supply tank 
10 and the dispensing nozsde. 



14. A port£d)le sur&ce cleaning apparatus according to claim 13 
wherein the heater is designed to elevate the temperature of the cleaning fluid between 
8-3*'C and 1 1.1°C (15 and 20 degrees Fahrenheit) at a rate of approxhnately 850 

15 . milliliters per minute. 

15. A portable surface cleam^ 

wherein the Ixeater is designed to elevate the temperature of the cleaning fluid 
^proximately 8.9°C (16 degrees Fahrenheit) at a rate of approximately 850 nailliliters 
20 per minute. 

16. A portable surface cleaning apparatus according to claim 13 
wherein the heater IS an electrical heirter. 

25 17. A portable surface cleaiiing apparatus £^ 

wherein the heater is connected to a power source common to the vacuum source. 

18. A portable surface cleaning apparatus abbordmg to claim 1 3 
wherein the heater comprises aheat conducting block that stores heat energy and which 
30 exchanges heat energy with tiie cleaning fluid and an electrical heating element in the 
heat conducting block. 
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19. A portable surface cleaning apparatus according to claim 1 8 
wherein the heat conducting block includes a serpentine conduit formed therein for 
conducting cleaning fluid through the heater for exchanging heat energy with the 
cleaning fluid. . ^ ^ 

20. A portable surface cleaiiihg£^paratus according to claim 18 
wherein Ihe heater is dispos^ within the base module and further includes a valve to 

. select heated or unhealed cleaning fluid to be applied to the surface to be cleaned. 

10 

21. A portable surface cleaning apparatus according to claim 18 
further comprising an above-floor cleaning tool, and wherein the heater is disposed 

. . within the above-floor cleaning tool. , 

15 22. A portable surface cleaning apparatus according to claim 1 8 

wherein the electrical heating element in the heat conducting block and the size of the 
heat conducting block are selected to elevaitQ the cleaning fluid within the heat 
conducting block from room temperature to a temperature in the range of 54. S^^C to 
. >: 933°C (130 to 200 degrees Fahrenheit) 

20 ^ ^\ ' ^ " ' ' ' • ' ' ■ 

23. A portable surface cleaning apparatus according to claim 22 
wherein the electrical heating element in the heat conducting block and the size of the 
heat conducting block are selected to eleyate the clqaning fluid within the heat 
conducting block flom roorh temperature to a temperature in the range of 65.S^C to 

25 82.2**C (150 to 180 degrees Fahrenheit) within 20 seconds. 

24. A portable surface cleariing apparatus according to claim 23 and 
further comprising a temperature sensor for sensing the temperature of the cleaning fluid 

; , withiri the heat conducting block and for controlling the heater to maintain Hxe 
30 temperature of the cleaning fluid within the heat conducting block below a 
predetermined temperature. 
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' ■ 25. A portable surfece cleaning apparatus accordingto clami 24 
wherein the predetermined temperature is approximately 82°C (approximately 180 
degrees Fahrenheit). 

26. A poiiable sur&ce.cleaning apparatus according to cl^^ 
wherein the electrical heating element in the heat conducting block and the size of the 
teat conducting lilock are selected to elevate flie cleaning fluid withm the heat 
conducting block jBram room temperature to a ten^eratiire in' &e range of 65.5*'C to 
82.2°C (150 to 1?0 degrees Fahrenheit) within a relatively short period of time, the 
-. electrical Jj^sistance element is connected to a common power source to the vacuum 
source. _ •,. ' ' 

27. A iwrtablesurfece cleaning J5)paratus according to claim 26 
wherein the relatively short period of tune is within 20 seconds. 

28. A portable sur&ce cleaning s^aratus, comprising: 
a cleaning module for ihovement along a surface; 

a fluid dispensing system including a fluid supply tank and a dispensmg 
nozzle mounted to the cleaning module for applying a cleaning fluid to a surface to be 
cleaned; 

a fluid recovery tank mounted to the cleanmg module for holding 

recovered fluid; 

a suction nozzle associated with the cleaning module; 

a workmg air conduit extending between flie recovery chamber and the 

suction nozzle; and 

a vacuum source associated witii the cleaning module in fluid 

communication with the recovery chamber for generating a flow of workmg air fix>m the 

nozzle through the working air conduit and through the recovery chamber to thereby 

recover fluid fiom tiie surfece to be cleaned through the nozzle and working air conduit 

and into the recovery chamber; 
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the improvement which comprises: 

: ' a heater in the fluid dispensing system between the fluid supply tank and 
the dispensing nozzle for heating the liquid to be applied to the surface.to be cleaned to 
a temperature less than boiling; and 

a valve for selecting heated or unheated cleaning fluid to be supplied to 
the. dispensing nozsde for applying.the cleaning fluid to the surface to be cleaned. 

. 1 ' ^29. : r A portable sur&ce cleamng apparatus according to claim 28 
wherein .the cleaning module is a canister* . 

30. A portable sm^ace cleaning apparatus according to claim 29 and 
further comprising a wand and wherein tiie suction nozzle is mounted to' one end of tiie 
wand and the wand defines in part the working air conduit. 



